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Warranty Notice  

Each Elspec product is warranted to be free from defects in material and 
workmanship under normal use and service. The warranty period is one year 
and begins on the date of shipment. Parts, product repairs, and services are 
warranted for 90 days. This warranty extends only to the original buyer or 
end-user customer and does not apply to fuses, disposable batteries, or to 
any product which, in Elspec's opinion, has been misused, altered, neglected, 
contaminated, or damaged by accident or abnormal conditions of operation 
or handling. Elspec warrants 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. Elspec does not warrant that the 
software will be error free and operate without interruption. 

Elspec authorized resellers shall extend this warranty on new and unused 
products to end-user customers only but do not have 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 costs of repair/replacement parts 
when the product is purchased in one country are submitted for repair in 
another country. 

Elspecõs warranty obligation is limited, at Elspec's option, to refund of the 
purchase price, free of charge repair, or replacement of a defective 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 the problem, 
postage and insurance 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 neglect, misuse, 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 components, Elspec will provide an 
estimate of repair costs and obtain authorization before commencing work. 
Following repair, the product will be returned to the Buyer, transportation 
prepaid, and the Buyer will be billed for the repair and return postage 
transportation charges (FOB Shipping Point). 

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 fitness for a particular purpose. Elspec shall 
not be liable for any special, indirect, incidental, or consequential damages or 
losses, including loss of data arising from any cause or theory. 
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Since some countries or states do not allow limitation of the term of an 
implied warranty, or exclusion or limitation of incidental 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 decision-maker of competent jurisdiction, 
such holding will not affect the validity or enforceability of any other 
provision.
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I Introduction  

Safety I nformation  

 

To avoid electrical shock or fire : 

¶ Review the entire manual before using the instrument and its 
accessories.  

¶ Observe all warnings and cautions. 

¶ Do not operate the instrument around explosive gas or vapor. 

¶ Avoid working alone. 

¶ Before use, inspect the instrument, leads and accessories for 
mechanical damage, and replace when damaged. Pay special 
attention to the insulation surrounding the connectors and plugs. 

¶ Remove all accessories that are not in use. 

¶ Make sure the instrument is properly grounded to a 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 the instrumentõs enclosure during operation; 
dangerous voltages are present. 

¶ Use the instrument only as specified in this manual, 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. 



August  2010 G4400 SERIES BLACKBOX USER GUIDE 

 

Ið2 Introduction | Elspec 

 

Overview  

 

The ELSPEC G4400 Series BLACKBOX Fixed is the next generation in 
electrical Power Quality recorders and analyzers. Powered by revolutionary 
PQZip1 compression technology, the G4400 BLACKBOX is capable of 
recording up to 1000 times more information than competitive instruments 
with equivalent memory sizes. Practically, the G4400 BLACKBOX is 
designed to store continuously, cycle by cycle, all parameters of data, 
including waveforms at maximum resolution for more than a year, internally, 
without the need of an external storage device or computer, as well as 
providing Power Quality parameters according to EN 61000-4-30 Class A. 
The integrated PQSCADA software package provides an innovative and 
convenient way of performing even the most complicated power quality 
investigations A State of the Art PQSCADA Investigator application helps 
to explore power quality events, zooming in and out on any parameter at 
High Definition resolution, from months to microseconds in mouse-click 
speed and simplicity.  

The Embedded Website is the user interface to the unit. Real time 
parameters can be viewed and the unit configuration can be performed using 
the website. The optional G4100 Display Unit enables configuring of the 
BLACKBOX and also displays all monitored real time values. 

                                                 

1
 Refer to ñPQZipò chapter on page 106 for more information 
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Product Selection Chart  

Product Series G4410 G4420 G4430 

Real-time Measurements 
      

Voltage/current: per phase, average, unbalance P P P 

Power: real, reactive, apparent, power factor, frequency P P P 

Energy: bi-directional, total, import, export, net P P P 

Demand: block, rolling block, thermal, predicted P P P 

Sampling rate, maximum samples/cycle 256 512 1024 

Harmonics (individual, even, odd, total) up to 127th  255th  511th  

Measurement according to IEC 61000-4-30 Class A P P P 

Measurement during overloading (from nominal) x2 x10 x10 

Type of Analog to Digital converter 12 bit  16/20* bit  16/20* bit  

Data and Waveforms Logs 
   

Cycle-by-cycle PQZIP logging P P P 

Event logs P P P 

Waveform logs P P P 

Min/max logs for any parameter P P P 

Timestamps, resolution in micro seconds 
   

- with Ethernet synchronization 50 50 50 

- with GPS synchronization 1 1 1 

Storage Capacity     

Internal Memory 128 MB 2 GB 8 GB 

Power Quality Analysis 
   

Sag/swell monitoring P P P 

Unbalance components: zero, negative, positive P P P 

Transient detection, microseconds (50Hz/60Hz) 78.1/65.1ɛs 39/32.5ɛs 19.5/16.3ɛs 

Flicker (IEC 61000-4-15) P P P 

Fast Flickering P P P 

Compliance testing to EN50160 P P P 

EN50160 Timestamps P P P 

Configurable for IEEE 519-1992, IEEE 1159, SEMI P P P 

Time stamps of above ˈ P P 

Inter-harmonics P P P 
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Product Series G4410 G4420 G4430 

Communication Protocols 
   

OPC P P P 

Ethernet Ports 1 1 2 

Power Over Ethernet (PoE)- In P P P 

Power Over Ethernet (PoE- Out ˈ P P 

RS-485/422 port P P P 

USB Port (power only) ˈ P P 

Voltage Ride Through on Power Loss (up to) 10 sec.  25 sec.  25 sec.  

Onboard Comprehensive Web Server P P P 

DNP3 P P P 

Email Notifications 

SMTP Client P P P 
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II Quick Start  

The Quick Start chapter covers all relevant procedures relating to the first 
time hardware installation and wiring as well as the web interface 
configuration. 

Step 1: Unpack ing the BLACKBOX  

The BLACKBOX comes from the factory in a sealed carton to protect from 
damage during transport. The small parts are shipped in a sealed bag with 
the unit. 

To unpack the BLACKBOX: 

¶ Remove the unit and all of the following components from the carton. 

QTY Illustration Part Description 

1 

 

BLACKBOX Models 

¶ SPG-4410-0000 

¶ SPG-4420-0000 

¶ SPG-4430-0000 

1 

 

BLACKBOX w/ Multi I/O Module Models 

¶ SPG-4410-1000 

¶ SPG-4420-1000 

¶ SPG-4430-1000 

1 

 

Voltage terminal block connector ï  

For Sampling 

1 

 

AC/DC terminal block connector ï For Powering 

the unit 
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QTY Illustration Part Description 

1 

 

RS485/422 Communication terminal block For 

communication  

1 

 

48VDC terminal block connector - For Supply 

1 

 

Temperature Sensor terminal block connector 

For PT100 type  

2 
 

Clamping yoke holder on rail 35mm FM 4 

1 

 

BLACKBOX Full User Guide 

Step 2: Before Getting Started  

Familiarize yourself with all components of the BLACKBOX device. In 
addition, follow all of the safety precautions as shown in Safety 

Information on page Ið1. 

What You Will Need  

¶ Wire Strippers  

¶ Phillips Screwdriver 

¶ Flat head screwdriver 

¶ The complete BLACKBOX unit and components 

¶ This User Guide 
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The BLACKBOX   

The BLACKBOX is a state-of-the art power monitoring device. The basic 
unit is comprised of three modules (Central Processing Unit (CPU), Digital 
Signal Processing (DSP), and Power Supply (PS). The following is a 
component identification and physical description:  

 

 

 

For more details, please refer to The Hardware on page 

IVð7. 
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Step 3: Mounting the BLACKBOX  

The BLACKBOX is intended to be mounted in an enclosure either fastened 
to a DIN Rail or a flat surface. 

Mounting to a DIN Rail  

Din Rail mounting is the most common method of mounting the 
BLACKBOX. Utilizing this method requires the clamping yoke holders 
provided with each unit. 

To mount the unit to a DIN Rail: 

1. Connect the clamping yoke holders to the back plate of the 
BLACKBOX using the two screws provided. 

2. Attach the entire unit with the holders to the DIN rail.  

 

 

 

The order of the modules (left to right) may differ 
from the figures provided. 

For a detailed listing of physical dimensions, please 
refer to Physical Dimensions on page IVð10. 
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Mounting to a Plate  

The BLACKBOX instrument can be directly mounted to a flat surface using 
four screws (not provided) through the back plate. 

To mount the unit to a plate: 

¶ Follow the diagram below. 

 

 

 

Contact your local distributor for more information 
on mounting the unit outside of an enclosure. 

Step 4: Connecting the Power  Supply  

The power supply module converts any of the following inputs to a stable 
operating voltage to be used for the G4400 system: 

¶ AC/DC Supply Terminal  

¶ 48 VDC Input 

¶ POE Power Over Ethernet 

120 mm 

100 mm 
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Warning: Make sure the panel is de-energized before 
commencing. 

Energizing the AC/DC Supply Terminal  

This AC terminal can be fed with either AC or DC voltage with the 
following parameters: The procedure to wire both is the same. 

¶ 100-260VAC 50/60Hz 

¶ 100-300VDC 

To energize the AC/DC Supply Terminal: 

1. Install an Over current protection device on the AC phase line side 
before the unit. 

 

Warning: It is recommended to install a 2A fuse 
and/or circuit breaker in series to the 
instrument terminals according to local 
wiring codes. 

 

2. Remove the AC/DC terminal block connector provided with the 
BLACKBOX package 

3. Attach the bared ends of wires to the AC/DC terminal block 
connector using a properly sized flat-head screwdriver. 
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4. Insert the terminal block into the Power Supply Terminal. 

5. Verify the correct polarity of the terminal. 

 

 

Warning: When powering down the instrument by 
closing the circuit breaker, internal low 
voltage remains on the instrument 
terminals, and consequently on the 
downstream side of the circuit breaker for 
25 seconds, due to the ride through back 
up feature. 

Energizing the 48V DC Input  

The two wire 48V DC voltage input is positioned on the upper side of 
power supply module.  

To energize the 48VDC terminal: 

1. Remove the 48VDC terminal block connector provided with the 
BLACKBOX package. 

2. Attach lugged ends of wires to the terminal block using a properly sized 
flat head screw driver. 
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3. Insert the 48V DC terminal block Connector into the Power Supply 
module. 

4. Verify the correct polarity of the terminal. 

 

 

Warning: When powering down the instrument by 
closing the circuit breaker, internal voltage 
remains on the downstream side of the 
circuit breaker for 25 seconds, due to the 
ride through back up feature. 

Power Supply  Features  

The Power supply is equipped with the following features: 

¶ The Power Supply module has an automatic power source selection 
circuit which will automatically switch to the strongest power source 
available. 

¶ The Power Supply module is equipped with ride-through backup 
circuitry designed to keep the instrument energized for up to 25 seconds.  
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Power over Ethernet (PoE)  

POE is a standard for feeding DC power to an RTU (Remote Terminal 
Unit) via the RJ45 interface using the network LAN cable without the need 

for additional external power. 

 

The BLACKBOX contains two ports that support PoE: 

¶ The LAN1 port can receive PoE supply for the G4400 unit from a 
remote source, enabling the Elspec BLACKBOX to operate. It is 
suggested that the LAN1 PoE be used as an alternative backup power 
source. To activate this PoE option, connect an RJ45 jack with PoE to 
the marked LAN1 PoE In on the CPU module. 

¶ The LAN2/LCD port has PoE out capability for supplying power to 
other devices. The LAN2/LCD port can supply power for the Elspec 
G4100 Display unit. To activate this PoE option, connect an RJ45 jack 
to the port marked LAN2/LCD PoE Out  on the CPU module, 
connecting the other end of the RJ45 jack to an Elspec G4100 Display 
unit. 

Step 5: Wiring the Unit  

The DSP (Digital Signal Processing) module receives analog signals and 
converts them to digital signals to be measured and stored for further 
process and analysis. This step will provide you with the following: 

¶ Power Configuration 

¶ Wiring Voltage Connections 

¶ Wiring Current Connections 

¶ Establishing Communication Connection 
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Warning: Make sure the panel is de-energized before 
commencing. 

Power Configuration  

The G4400 BLACKBOX Series is designed to serve in virtually any power 
topology configuration.  

 

 

Please refer to the Power Type Diagrams on page IIIð1 for 
specific wiring configurations. 

Wiring Voltage Connections  

 

Five terminals are available for the voltage sampling inputs. They are marked 

as L1, L2, L3, N, and . Each of the 4 inputs (V1, V2, V3, N) are capable 
of receiving electrical signals of up to 1KV continuous RMS (up to 8KV 
transient). 

To wire voltage connections 

1. Install an over current device on the AC phase lines. 

 

Warning: You must install a 2A fuse and/or circuit 
breaker in series to the instrumentôs 
voltage sampling input terminals according 
to local wiring codes. 
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2. Remove the Voltage terminal block connector provided with the 
BLACKBOX package. 

3. Attach lugged ends of wires to the terminal block using a properly sized 
screw driver. 

 

4. Insert the terminal block into the Voltage Sampling inputs.  

5. Verify the correct voltage polarity of the terminal. 

 

 

Warning: Powering down the instrument does not 
remove voltage from the voltage sampling 
terminals. 
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Detaching  the Voltage T erminal Block  Connector  

If you need to disconnect the unit from the measured voltages, you need to 
detach the Voltage terminal block connector. 

To detach the voltage terminal block connector: 

1. Loosen the screws anchoring the block in place 

2. Slide the orange thumb locks out. 

3. Pull out the terminal block. 

Wiring Current  Connections  

Electric current is sampled as it flows through cylindrical apertures in the 
circular section of the centrally mounted Digital Signal Processing (DSP) 
module. There are a total of six (6) apertures. Typically only the first four (4) 
are used as current inputs for I1, I2, I3, and IN (Neutral current optional as 
the fourth input) 

 

To wire current connections: 

1. Install Current Transformers in series ahead of the unit. 

 

Warning: Current Transformer outputs must be short 
circuited to prevent them from getting 
damaged. Dangerous voltages exist 
between the two output leads. 
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2. Feed the current lines through the cylindrical apertures in the circular 
section of the DSP module. 

3. Verify the polarity of current conductors with the arrows on the circular 
section of the DSP. 

 

The current lines are short circuits to the current 
transformers (CTõs). Take note of the CT ratios for 
set up later in the firmware. If current polarity is 
reversed, it can be corrected later in the unit setup. 

Establishing Communication  

The device may be connected using the LAN1 Port directly to an existing 
local LAN (if one exists). Alternatively, you may connect the device directly 
to the PC to establish initial communication (see Establish a Direct 

Connection on page XIð5 ).  

To connect the device to the local LAN: 

 

 

We strongly recommend that you record the device 
serial number (left side of the unit facing), location 
on the grid, and physical location for future reference.  
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Attaching the Temperature Connections (Optional)  

The DSP module is equipped with an external connection terminal for a PT-
100 temperature sensor. The BLACKBOX is also equipped with two 
internal temperature sensors, one in the DSP module and the second in the 
Power supply module. The PT 100 temperature sensor is an optional device. 
The temperature module from the DSP provides reference for 
compensation of temperature related reading offsets. For more details on 
attaching the temperature connections see Appendix E: Temperature 

Connection on page XIIð10. 

Step 6: Powering Up the Unit  

After the unit has been mechanically fastened and all voltage, current, and 
communication wiring is complete, you need to power up the BLACKBOX. 

Preliminary Inspection  

 

To avoid electrical shock or fire: 

¶ Verify that the unit is disconnected from the main power supply.  

¶ Inspect all electrical and mechanical connections visually for 

mechanical damage and integrity of components and accessories. 

¶ Inspect current transformer wiring for proper direction through the 

cylindrical aperture of the current sampling module. 

¶ Pull-test all control wiring to ensure secure seating in terminals. 

Verify Operation with Indicators  

To verify operation with indicators: 

1. Turn on the power supplying the unit 

The LEDs on the power supply light up. 

 

2. Verify the unit is operating correctly with reference to the following 
table: 
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LED Description 

 

Power Supply Module: Green signals that external power exists. 

Red signals external power is out; unit will soon cease to function 

(25 seconds max.). 

 

DSP Module: Blinking green signals normal operation and system 

boot.  

 

Main CPU: Module: Green signals normal operation. 

 

¶ Blinking Red: During Shutdown process. 

¶ Constant Red: While Alarm is active (based on alarm 

configuration) May signal malfunction. See Appendix A: 
Troubleshooting on page XIIð1. 

 

 

After powering up, wait at least one minute until the 
startup process is complete.  

The red indicator light will remain on until the 
PQZip is enabled by the user. Please refer to Enabling 

PQZip on page IIð29. 

Step 7: Establishing  a First Time Connection  

This following section describes how to achieve initial communication with 
the BLACKBOX for the purpose of configuring the instrument using the 
LAN port with IP connectivity. In order to achieve communication with the 
unit, the PC must be on the same LAN as the BLACKBOX device. This can 
be accomplished by connecting the device to the local LAN with a DHCP 
server, then using the Elspec Search utility to identify the devices on the 
network. For more on Elspec search, see Elspec Search Utility on page 

VIIIð17. 

Alternately, you may establish a direct connection between the device and 
the PC. Please refer to Establish a Direct Connection on page XIð5. 
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The BLACKBOX unit comes from the factory with a 
default IP address of 169.254.249.247 for a direct 
connection to a PC (see Establish a Direct Connection on 

page XIð5). 

The unit also comes DHCP enabled to allow the 
DHCP on a network to allocate an IP that would 
place the unit into the same address range as the host 
PC from the control center.  

In some circumstances, it may be necessary to 
change the IP configuration of the PC (see Change the 

IP Configuration on page XIð6) in order to connect to the 
unit. 

In order to find the device on the network, it is 
necessary to first download the Elspec Search utility 
as below. 

Download the Elspec Search software  

The Elspec search software is a utility that enables you to identify all 
BLACKBOX (portable and fixed) devices on the local network. For more 
on Elspec Search see Elspec Search Utility on page VIIIð17. 

You may obtain the Elspec search software either of the following ways: 

¶ Download from the Elspec website 

¶ Use the BLACKBOX CD (if available) 

To download the Elspec search: 

1. Download the Elspec search utility program from this direct link: 

http://www.elspec.biz/ElspecG4k/ElspecSearch13.exe. 

The download dialog box appears. 

http://www.elspec.biz/ElspecG4k/ElspecSearch13.exe
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2. Click Save. 

The Save As dialog box appears. 

 

3. Save in desired location. (recommended on Desktop) 

4. The confirmation window appears when complete. 

 

5. Click Close when complete. 




















































































































































































































































































































