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Warranty

Equipment Limited
Warranty

Doble Engineering Company (DOBLE) warrants the products that it manu-
factures to be free from defects in material and workmanship for a period of
one year from the date shipped from the factory.

During the one year warranty period, DOBLE will repair or replace, at its
option, any defective products or components thereof at no additional
charge, provided that the product or component is returned, shipping
prepaid, to DOBLE. The Purchaser is responsible for insuring any product
or component so returned and assumes the risk of loss during shipment.
All replaced products and components become the property of DOBLE.

THIS LIMITED WARRANTY DOES NOT EXTEND TO ANY PRODUCTS
WHICH HAVE BEEN DAMAGED AS A RESULT OF ACCIDENT, MISUSE,
ABUSE, OR AS A RESULT OF MODIFICATION BY ANYONE OTHER
THAN DOBLE OR AN AUTHORIZED DOBLE REPRESENTATIVE.

EXCEPT AS EXPRESSLY SET FORTH ABOVE, NO OTHER WARRANTIES,
EXPRESSED OR IMPLIED, ARE MADE WITH RESPECT TO THE PRODUCT
INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
DOBLE EXPRESSLY DISCLAIMS ALL WARRANTIES NOT STATED HEREIN.
IN THE EVENT THE PRODUCT IS NOT FREE FROM DEFECTS AS
WARRANTED ABOVE, THE PURCHASER’S SOLE REMEDY SHALL BE
REPAIR OR REPLACEMENT AS PROVIDED ABOVE. UNDER NO
CIRCUMSTANCES WILL DOBLE BE LIABLE TO THE PURCHASER OR ANY
USER FOR ANY DAMAGES, INCLUDING WITHOUT LIMITATION,
PERSONAL INJURY OR PROPERTY DAMAGE CAUSED BY THE
PRODUCT, ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES,
EXPENSES, LOST PROFITS, LOST SAVINGS, OR OTHER DAMAGES
ARISING OUT OF THE USE OF OR INABILITY TO USE THIS PRODUCT.



Software Limited
Warranty

Disclaimer

Doble warrants that: (i) for a period of one hundred twenty (120) days
from the date of shipment from Doble, the media on which the Software
is furnished will be free of defects in materials and workmanship under
normal use; and (ii) for a period of one year from the date of shipment
from Doble, the Software will perform in substantial conformance to its
published specifications. This limited warranty extends only to Customer
as the original licensee. Customer’s exclusive remedy and Doble’s entire
liability under this limited warranty will be, at Doble’s option, to repair
or replace the Software, or to refund a pro rata portion of the purchase
price. Doble makes no warranty or representation that its software
products will meet Customer’s requirements, that the operation of the
software products will be uninterrupted or error free, or that all defects in
the software products will be corrected.

This warranty does not apply if the software (a) has been altered, except
by Doble, (b) has not been installed, operated, repaired, or maintained in
accordance with instructions supplied by Doble, (c) has been subjected
to abnormal physical or electrical stress, misuse, negligence, or accident,
or (d) is used in ultrahazardous activities.

THE FOREGOING WARRANTIES AND REMEDIES ARE EXCLUSIVE
AND ARE IN LIEU OF ALL OTHER WARRANTIES, TERMS, OR
CONDITIONS, EXPRESS OR IMPLIED, WHETHER ALLEGED TO ARISE
BY LAW, BY REASON OF CUSTOM OR USAGE IN THE TRADE, OR BY
COURSE OF DEALING, INCLUDING WARRANTIES, TERMS, OR
CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, SATISFACTORY QUALITY, CORRESPONDENCE WITH
DESCRIPTION, AND NONINFRINGEMENT, ALL OF WHICH ARE
EXPRESSLY DISCLAIMED.

IN NO EVENT WILL DOBLE BE LIABLE FOR ANY LOST REVENUE,
PROFIT, OR DATA, OR FOR SPECIAL, INDIRECT, CONSEQUENTIAL,
INCIDENTAL, OR PUNITIVE DAMAGES HOWEVER CAUSED AND
REGARDLESS OF THE THEORY OF LIABILITY ARISING OUT OF THE
USE OF OR INABILITY TO USE THE SOFTWARE EVEN IF DOBLE HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. In no event
shall Doble’s liability to Customer, whether in contract, tort (including
negligence), or otherwise, exceed the price paid by Customer. The
foregoing limitations shall apply even if the above-stated warranty fails of
its essential purpose. SOME STATES DO NOT ALLOW LIMITATION OR
EXCLUSION OF LIABILITY OR CONSEQUENTIAL OR INCIDENTAL
DAMAGES.



Limitations of
Remedies

DOBLE’s entire liability and Purchaser’s exclusive remedy shall be:

1. The replacement of any disks not meeting DOBLE’S “limited
warranty” which are returned to DOBLE.

2. If DOBLE is unable to deliver replacement disks which are free from
defects in materials and workmanship, Purchaser may terminate this
agreement. By returning the software product and all copies thereof
in any form and affirming compliance with this requirement in
writing, DOBLE will refund the purchase price.

IN NO EVENT WILL DOBLE BE LIABLE TO PURCHASER FOR ANY
DAMAGES, INCLUDING ANY LOST PROFITS, LOST SAVINGS OR
OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE SUCH SOFTWARE PRODUCT,
EVEN IF DOBLE OR AN AUTHORIZED DEALER HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY
ANY OTHER PARTY.

Some states do not allow the limitation or exclusion of liability for
incidental or consequential damages, so the above limitation or
exclusion may not apply.

For Equipment Maintenance, contact:

Customer Service Manager (Extension 2921)
Doble Engineering Company

85 Walnut Street

Watertown, MA 02472-4037 (USA)

Telephone: 617-926-4900
FAX: 617-926-0528
Email: customerservice@doble.com
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Preface

The F6000 family of power system simulators consists of an integrated
group of precision test instruments, related options, and associated
control software. The F6000 Family of Power System Simulators User
Guide contains detailed information regarding the setup, operation and
maintenance of the F6000. The sections below explain how the book is
organized and the conventions it uses.

Structure of This Manual

This user guide consists of eight chapters and seven appendices:

Chapter 1 ”Introducing the F6150”
Chapter 1 gives an overview of the F6000
Instrument. Included is a description of the
instrument’s hardware architecture, the F6Meter
Control Panel, and the options available for the
F6000.

Chapter 2 ”Instrument Front Panel”

Chapter 2 explains the features and functions on
the front panel of the F6000 Instrument.

Chapter 3 ”Setup and Configuration”
Chapter 3 shows how to get started with the F6000.
It explains how to configure the software and set
up the instrument.

Chapter 4 "F6Meter Control Panel Operations”
Chapter 4 describes the settings and controls on
the F6Meter Control Panel and associated displays.

Chapter 5 ”Basic Test Procedures”
Chapter 5 explains how to use the F6000
Instrument to conduct simple tests, and how to
make use of the various features on the Control
Panel.
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Chapter 6 "Troubleshooting Guide”

Chapter 6 provides a diagnostic flow chart for
identifying problems, defines LED status indicators
and lists hardware and software error messages.

Chapter 7 "Field Replacement Procedures”

Chapter 7 gives detailed instructions about how
to remove the various circuit boards in the
instrument, and how to replace them with new
boards.

Chapter 8 ”Safety and Maintenance”

Chapter 8 lists rules for safe use of the F6000
Instrument, discusses routine maintenance of the
equipment, and explains how to obtain service for
the instrument from Doble Engineering.

Appendix A ”Software Maintenance”

Appendix A explains how to use the Flash Loader
to update the F6000 firmware, and how to enable
pre-installed options.

Appendix B "Ethernet Communications”

Appendix B explains how to assign the control PC
an IP address for the purpose of communicating on
a private internet, and how to change the IP
address of the F6000 Instrument.

Appendix C ”Source Configurations”

Appendix C discusses the different kinds of sources
available on the instrument front panel, gives rules
for source selection, and illustrates the pre-set
source configurations available.

Appendix D "Global Positioning System”

Appendix D explains how to conduct an
end-to-end test with two F6000 Instruments
synchronized using the Global Positioning System.
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Appendix E "Timing Between State Changes”

Appendix E contains technical information on the
operating characteristics of the F6000 Instrument.

Appendix F ”Field Calibration Verification”

Appendix F lists testing specifications and
procedures for performing amplitude and distortion
tests and phase shift tests on configured current
and voltage sources.

Appendix G "F6150 Specifications”

Appendix G contains detailed electrical
specifications for the F6000 Instrument, including
the operating characteristics of the sources in
various modes.

Document Conventions

The following font conventions serve to distinguish various references in
the text:

= Button labels, menu selections, and items on pick lists (items in a
display that the user can click) are shown in bold type.

= The names of displays are shown in bold type.

= Section names on the Control Panel, labels on the instrument
front panel, and other labels are shown in italics.

The following definitions distinguish the software controls in the F6Meter
Control Panel from the hardware on the instrument:

= Control Panel refers to the main software display used to operate
the F6000 Instrument.

= Instrument front panel refers to the front panel of the instrument
itself.

= Instrument Display refers to the display on the front panel used to
show equipment status information.
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Notes, Cautions, and Warnings

C€

COMPLIANCE

WARNING

GROUND

®

NOTE

VOLTAGE

2N

ESD

Note, Caution, and Warning icons denote information of special interest.
The icons appear in the column to the left of the text and are reproduced
below, along with explanations of their meanings. Failure to observe a

Warning or a High Voltage warning could cause a dangerous condition.

The CE icon signifies that the equipment complies with CE requirements.

The WARNING icon signifies information that denotes a potentially
hazardous situation, which, if not avoided, may result in death or serious
injury.

Protective Earth Ground symbol.

The Note icon signifies a cautionary statement, an operating tip or
maintenance suggestion. Instrument damage may occur if not followed.

Hazardous voltage: risk of shock or injury.

The ESD Susceptibility icon signifies that the equipment is sensitive to
electrostatic discharges. Instrument damage may occur if proper
handling methods are not followed.

XX
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Safety

WARNING Before turning on or using any F6150, verify that the instrument is
safely grounded to eliminate the potential of a dangerous electric shock.
Always turn the source output off and disable the unit before
connecting, removing, or touching any output terminal or cable.

VOLTAGE Dangerous and potentially fatal voltages can be developed across the
output terminals of any Power System Simulator. USE EXTREME

A CAUTION when turning on or using the F6150. Always turn the source

output off and disable the unit before connecting, removing, or
touching any output terminal or cable. Never ground any F6150 output
source connection.

The high intensity yellow LED flashes to indicate that dangerous and
potentially fatal voltages may be present. Flashing occurs when the
battery simulator is on, or when other sources are enabled or on.
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1. Introducing the F6150

The F6150 power system simulator (Figure 1.1) is designed to test
protective relays and transducers. The F6150 has three voltage sources
and three current sources. Each source is rated at 150 VA of continuous
power. Each of these sources can be configured as two 75 VA sources to
provide a maximum of:

= 6 voltage sources, or

= 6 current sources, or

= 6 voltage sources and 6 current sources

For more information on source configurations, see Chapter 2
”Instrument Front Panel” and Appendix C ”Source Configurations”.

Figure 1.1 F6000 Power System Simulator

Configuration of the sources is internal and independently controlled by
a computer to meet diverse requirements for various transducer tests. By
configuring the current sources in series or in parallel, the F6150 yields
more power for testing high burden relays or protection schemes.

Eight logic input and output channels provide the means to evaluate
protection scheme performance. An independent DC battery simulator is
also furnished for powering digital and static relays.
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Hardware Architecture

Hardware Architecture

The components of the F6000 Instrument are:
< Front Panel
e Logic I/0O Board
< CPU Board
= Analog I/0O Board
e Three Current Amplifiers
= Three Voltage/Current (VI) Amplifiers
= Power Supply
= Battery Simulator
e Four Cooling Fans

Figure 1.2 shows the location of these components in the instrument.

Front Panel

Logic I/O Board

CPU Board
Analog I/O Board

Current Amplifiers

Cooling
Fans

Voltage Amplifiers

Power Supply

Battery Simulator

Figure 1.2 Instrument Architecture
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Integrated System

Figure 1.3 illustrates how the F6000 Instrument interacts with other
components of the system.

Instrument Display

SFIRCE QUTPUTS miwmssssom e,

©

R LR
(it

RS-232
or Ethernet
Communication

- 590 0O
\ 9 S9-SCS

ggm G2 BETER
PRGTE

© 0000006 |
S 2

Pulsed Analog Voltage and F6Meter Control Panel

Outputs Outputs Current Sources for Manual and
Automatic Control

4 )
N .
00 0
Transducer
Communications k J

Transducer Under Test

/ \\\\

Figure 1.3 Test Setup with Workstation F6000 Instrument, and Transducer Under Test
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Control Panel
|

Control Panel

The F6Meter Control Panel (Figure 1.4) controls the power system
simulator from a computer connected to the instrument front panel. It
configures and controls the instrument’s voltage sources, current sources,
logic inputs, and logic outputs. The F6Meter Control Panel emulates front
panel controls. It also employs flexible data entry procedures to
accommodate the wide range of test configurations possible. The Control
Panel’s intuitive controls can be used to check a transducer without an
elaborate test plan.
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Battery L Logic Inputs Ramp/Set J Input/Output — Transducer
and Outputs Sources Displays Settings

Figure 1.4 F6Meter Control Panel
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When the program opens, the dialog box shown in Figure 1.5 appears.
Select the desired language from the pull down list and click OK.

" 1 anauage Opteoms x|
ﬂ Gedech Language
||L.-g s -|

Sparash
|_ i | Lt S

Figure 1.5 Language Options

Options
Several options for the F6000 Instrument are available:
Option F6810 High power convertible voltage/current sources.
Provides three low current/high compliance

voltage sources for testing high burden
electromechanical relays.

Option F6909 Control Panel Enable. Permits the F6Meter Control
Panel to communicate with the F6000 Instrument.

Option F6910 Simulator control and automation module. Use
with the F6Meter Control Panel or third party
software.

Option F6885 Global Positioning System (GPS) satellite receiver

interface. GPS antenna (Option F6895) must be
ordered separately.

The Global Positioning System allows users to
synchronize multiple F6000 simulators at remote
locations. The power sources in each simulator use
the one-pulse-per-second signal of the GPS
satellite to synchronize their outputs. GPS
synchronization eliminates hardware and software
timing errors in end-to-end testing.

Option F6895 GPS antenna. Requires Option F6885, GPS
satellite receiver interface.
Option F6800 The Transducer Interface enables the F6150 to test

energy meters and transducers with the highest
accuracy. This option includes meter measurement
studio software.
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2. Instrument Front Panel

The instrument front panel in Figure 2.1 contains:

Outputs for three 150 VA voltage/low current convertible sources
Outputs for three 150 VA current sources

Outputs for 75 VA sources when the 150 VA sources are split
Battery simulator

Connections for eight logic outputs

Connections for eight logic inputs

Ports for system communications

On/Off switch and AC power connection

Control of all test functions is accomplished from a computer.

Instrument Display (VFD)

Figure 2.1 F6000 Instrument Front Panel
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Source Outputs

Source Outputs

Instrument Display

NOTE

The Source Outputs section of the F6150 Instrument front panel contains
outputs for AC/DC voltage and current sources, and a battery simulator
that supplies DC power. It also contains an Instrument Display that
shows key information about the operation of the instrument (Figure 2.1
on page 2-1).

On bootup, the messages in the Instrument Display cycle in a predictable
and recognizable pattern. This pattern is disrupted if the F6000
Instrument fails its internal diagnostic test. The F6000 performs a set of
internal diagnostics to check the integrity of the system's memory, data,
and communication paths. It also checks the integrity of all the system
modules. After a successful bootup, the F6000 Instrument Display shows
the following information:

= CPU serial number

= Firmware revision currently installed

= Options enabled

= Instrument’s IP address for purposes of network communications

= Status of the GPS receiver (if Option 6885 is installed and
Receiver Option 6895 is powered up and connected to the
F6150)

During normal operation, the Instrument Display shows source hames
and the layout of the sources. When any source is on or enabled, it
shows the amplitude and phase angle of the source for up to six sources.

When a source is enabled, the source label uses a lower case identifier
(for example, va, vb, vc, i1, i2, and i3). When a source is on, the source
label uses an upper case identifier (for example, VA, VB, VC, I1, 12,
and 13).

2-2
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Voltage and Current Sources

Figure 2.2 shows the voltage and current sources on the instrument
front panel. The F6150 provides three 150 VA voltage sources, which

can be optionally converted into current sources to provide low range
current testing. It also provides three 150 VA current sources, which can
be combined to achieve more power. Two 150 VA current sources can

be combined to form a 300 VA source. Three 150 VA current sources

can be combined to form a 450 VA source.

For source selection rules and examples of different test setups, see
Appendix C ”Source Configurations”.

NOTE Low current convertible sources and current sources must not be

' paralleled. See Rules for Source Selection” on page C-2.

150 VA Sources |
(Red)

Terminals for
Return Lines
(Black)

Convertible Sources
(Voltage or Low Current) Current Sources

| |
|

000 000

© O 0,000

- {00 0 00 0

Figure 2.2 F6000 Instrument Front Panel Source Outputs
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Voltage and Current Sources

The F6150 voltage sources are optionally convertible and may be
configured as either voltage or current sources. A convertible source,
when used in current mode, provides a low range current at a high
compliance voltage. The current ranges for 150 VA sources are 0.5 A,
1.0 Aand 2.0 A, at a compliance voltage of 300 V, 150 V, and 75 V AC,
respectively (Table 2.1).

Table 2.1 150 VA Convertible Sources Configured to
Supply Low Current at a High Compliance Voltage

Current Compliance Voltage
05A 300V
1.0A 150 vV
20A 75V
WARNING The high intensity yellow LED flashes when the battery simulator or any
output source is on or enabled to indicate the potential for dangerous or
fatal voltages.

The F6150 supplies three convertible voltage/current and three current
sources. Each source is rated at 150 VA of continuous power (Figure 2.3).

Convertible Sources
(Voltage or Low Current) Current Sources

| |
| |
150 VA 150 VA 150 VA

Terminals for _ |
Return Lines

(Black) —
75 VA Sources

(Red)

Figure 2.3 Six 150 VA Sources

150 VA Sources —
(Red)
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These six sources can be switched to eight sources by splitting two of the
150 VA sources into four 75 VA sources (Figure 2.4).

Convertible Sources
(Voltage or Low Current) Current Sources

|
| |
150 VA 150 VA
Terminals for |
Return Lines

(Black) —

75 VA Sources @
(Red)

Figure 2.4 Four 150 VA Sources and Four 75 VA Sources

150 VA Sources —|
(Red)

The source outputs on the F6150 Instrument front panel include
terminals for 150 VA and 75 VA sources as well as terminals for return
lines:

= The six red terminals in the first row of outputs supply 150 VA
of power.

The first set of three 150 VA outputs are convertible sources.
Use these as voltage sources or optionally as low current sources.
The fourth, fifth, and sixth outputs are 150 VA current sources.

< The six black terminals in the second row are for return lines.

When a 150 VA source is split into two 75 VA sources, the return
line for both sources uses the common terminal in the middle
row.

= The six red terminals in the third row of outputs supply 75 VA of
power when a 150 VA source is split.
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Battery Simulator

Figure 2.5 illustrates the front panel source configuration when three
150 VA voltage sources are split into six 75 VA sources.

Convertible Sources
(Voltage or Low Current) Current Sources

150 VA Sources —
(Red)

Terminals for |
Return Lines
(Black) —
75 VA Sources
(Red)

Figure 2.5 Six 75 VA Sources

Battery Simulator

The battery simulator can be used to power transducers and may be set
to provide 48, 125, or 250 V of DC output at 60 W.

Auxiliary Functions

Other functions on the F6150 front panel include:

< Communications

= Logic Inputs

= Logic Outputs

= DC Meter Inputs

= Power Connection and Switch

2-6
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Communications

WARNING

7N

The computer is connected to the instrument via an RS-232 serial port or
an Ethernet communications link.

Use the Ethernet communications link only with a discrete PC on a
private network. Connecting the F6000 to a local-area or a wide-area
network permits unauthorized control of the test instrument.

To configure the F6Meter Control Panel to communicate using either the
serial port or an Ethernet connection, see ”Setup Display” on page 3-4.
Table 2.2 summarizes the requirements for both serial and Ethernet
connections.

Table 2.2 Requirements for Serial and Ethernet Connections

Serial Connection Ethernet Connection

F6000 Instrument

9 pin female connector BNC connector (labeled NETWORK)
(labeled PC RS-232)

Computer

Serial port Network card with BNC adapter

Cable

RS-232 cable Coaxial Ethernet cable with
9-pin straight through cable | BNC connectors and 50 Ohm end
terminators

Communication Setup

COMX (COML1 by default) IP address (10.1.3.1 by default)

Baud Rate

57600 bps N/A

Logic Outputs

The Input/Output & Communication section of the F6150 front panel
also contains a GPS port for use with a Global Positioning System

(see ”Options” on page 1-5). The other ports in this section (SYNC, Low
Level Sources, and Auxiliary Logic I/O) are for future applications.

Logic outputs send logic signals from the F6150 Instrument to external
devices. They act as logical relays located in the test equipment. The
F6150 front panel includes eight discrete logic outputs. Each output can
be configured as normally open or normally closed. Use the F6Meter
Control Panel software to configure and control the logic outputs.

AWMy 72A-1998-01 Rev. A 1/03 2-7
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Logic Inputs
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Logic Inputs

Logic inputs receive signals from a test circuit. The F6150 front panel
includes eight discrete logic inputs. Inputs can be programmed for either
voltage sense or contact sense. Use the F6Meter Control Panel software
to configure and control the logic inputs.

DC Meter Inputs

The front panel contains three DC meter input terminals. These DC
inputs, used to test the analog transducer outputs, include a:

= \oltage input on the top.

< Common negative input in the middle.
< Current input on the bottom.

Power

The connection for the electrical power cord is in the lower left corner of
the front panel. The On/Off switch for the unit is directly above the
power connection. The F6000 is factory configured to use either 115 V
or 230 V 50/60 Hz power as specified by the user when ordering. The
instrument front panel is labeled at the power entry receptacle with the
selected power option.
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3. Setup and Configuration

Getting Started

This chapter explains how to set up the F6000 Instrument and how to
establish communications between the instrument and the software used
to control it. It also explains briefly how to configure the voltage and
current sources on the front panel of the instrument.

To set up the F6000 power system simulator:

1. Unpack the instrument and inspect it for completeness and
transportation damage. Verify that all system components are present:

F6150 Instrument
Cable bag, containing the following:

1 F6000 User Guide

1 F6150 Marketing Release Notice
1 Power Cord

1 RS-232 Cable

3 1 Output Cables

1V Output Cable

9 Logic I/O Cables

2 #4 R Lug 3 x 4 mm F Adapter Cables
Coaxial Ethernet Cable

2 Ring Lug to 3 x 4 mm Adapters
15 Spade Lug 4 mm Red Adapters
9 Spade Lug 4 mm White Adapters
2 In-line 50 Ohm BNC Terminators

2. Connect the power cord to the power connection socket in the lower
left corner of the instrument front panel and plug it into a standard
wall outlet.

3. Turn the instrument on with the On/Off switch located above the
power connection socket.
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4. On bootup, the messages in the Instrument Display cycle in a
predictable and recognizable pattern. This pattern is disrupted if the
F6000 Instrument fails its internal diagnostic test. The F6000 performs
a set of internal diagnostics to check the integrity of the system’s
memory, data, and communication paths. It also checks the integrity
of all the system modules.

WARNING When the instrument is on, the possibility of hazardous voltages or
currents at the sources exists. Proceed with caution.
A series of messages appears in the display on the instrument front panel

as the F6000 firmware boots up (Figure 2.1 on page 2-1). These messages
track the sequence of steps in a successful bootup:

Starting Power On Test
Run the Doble Bootloader (Version Number)
Loading Compressed Image . . . Done

At the end of this series of messages, the following information appears in
the display (Figure 3.1):

Instrument Firmware Instrument
Model # Revision # IP Address

F6150 Rev: 1.01.10 IP: 10.1.3.96

CPUID: 69678 Option(s): F6895

Identification # of the Options enabled
CPU in the instrument (scrolling numbers)

Figure 3.1 Instrument Display After Successful Bootup

NOTE If an error message appears in the VFD at the end of the bootup
' sequence, refer to ”Hardware Errors” on page 6-12.
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The F6000 Instrument is controlled via the F6EMeter Control Panel. The
Control Panel requires the following hardware and software:

Personal computer with a Pentium class processor

Windows 95/98/2000/NT 4.0 operating systems

F6Meter Control Panel installed on the hard drive of the
computer.

RS-232 serial cable or Ethernet BNC cable with a 10 MB network
card

At least 64 MB RAM (Random Access Memory)

A color monitor with 640x480 VGA resolution minimum
(800x600 VGA 256 color is recommended)

To complete the initial setup process (with power OFF to the control PC
and to the F6150):

5. Connect one end of the RS-232 cable to the serial port on the
computer, or connect the Ethernet BNC cable to the network card on
the computer.

6. Connect the other end of the RS-232 cable to the serial port on the
instrument front panel. Alternately, connect the Ethernet BNC cable
to the network connection on the instrument front panel. Both
connections are on the right side of the front panel.

7. Turn the computer on.

Click Start | Program | Meter Control Panel to launch the Control
Panel.
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Setup Display

Setup Display

Use the Setup display (Figure 3.2) to configure the Control Panel

to communicate with the F6000 instrument. To open the Setup display,
close the Control Panel, then click Tools | Setup in the top menu bar of
the Control Panel. Locate the section labeled F6 Instrument. It contains
several settings related to system communications. It also contains a
checkbox to specify simulation mode for the F6Meter Control Panel if no
F6000 Instrument is connected.

X
— Default Filez
Databasze IE:HPngram Filez\Doble'FEketer Control PanehDBAT ranzducer. mdb j Browse |
Contral Pane| IE:HPngram FilezhDoblehFEMeter Contral PanelhDefault. fEx j Browse |
— FE Inztrument
Syztem Frequenc IEEI.EIEIEI Hz
Y S Y — Connect with:
Phasze Angle I-BEEI bo 360 j ¥ Seral Ethernet
Source Mame - -
2 ohos |vavBvCII2I3 7] Comm Part [ COM1 |
Saource Angle Baud Rate IE?EDD vI
Phase 1 [0 Deg IPaddess |10, 1.3 .1
Phaze 2 |24I:|— Deg
Phase 3 I'I2EI— Deg Contral Banel simulation: [
Save rezults in Auto Fun W Auta Bun Delay |5 Cecs
Hattery Qi on Abort v Paste Test Results?
A tomatically Save Results [ @ Yes
" Mo
Flawchart Enable - ™ Prompt User
ak I Cancel |

Figure 3.2 Setup Display
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Default Files

System Frequency

Phase Angle

Database - For future use.

Control Panel - Sets the default startup control panel.
To designate a new file as the default control, click the
Browse button or type in the file name using the full
path.

Sets the base frequency of the instrument. For exam-
ple, to change the base frequency of the instrument
from 60 Hz to 50Hz, enter 50 in the System Frequency
field.

Sets the way phase angles are displayed. The current
release displays both positive and negative phase
angles.

Source Name Scheme

Source Angle

Sets the default source name scheme for the Control
Panel and for Auto Test configurations.

Sets both the default voltage and current source phase
angles for the Control Panel and for the Auto Test
configurations.

For example, to achieve ACB counter-clockwise
rotation and 120° separation between phases, enter
0 for Phase 1, 120 for Phase 2, and 240 for Phase 3.

GRD 72A-1998-01 Rev. A 1/03
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F6000 Instrument Communications

NOTE

Comm Port The computer communicates with the F6000
Instrument through either the RS-232 serial port or
the Ethernet port. If communication is through the
serial port, set the Comm Port and the Baud Rate in
the Setup display. The default communications
port for the serial connection is Comm Port 1. If the
computer does not communicate with the
F6000 Instrument on COM1, make sure the
communications port in the Setup display matches
the port assigned in Windows 95/98/2000/NT.

Baud Rate The baud rate for serial port communications is
57,600 baud per second.
IP Address If the computer communicates with the F6000

through the Ethernet port, enter the IP address

of the instrument in the IP Address field of the
Setup display (Figure 3.2 on page 3-4).

The IP address appears in the Instrument Display
on the front panel when the instrument is turned on
and the F6000 firmware boots up.

Connect with Radio buttons to select serial or Ethernet
communication.

Control panel simulation
If the computer is not connected to an instrument,
or if the instrument is switched off, operate the
Control Panel in simulation mode. Simulation
mode is useful for training and for configuring tests
that will be conducted at a later time. To choose
this mode, check the box for Control panel
simulation.

If the computer is not connected to an instrument or if the instrument is
switched off when the F6Meter Control Panel is opened, an error
message appears. Acknowledge the error message, then specify Control
panel simulation in the Setup display or switch the instrument on.

After all the settings in the Setup display are changed or confirmed, click
OK to accept the modifications and close the display, or Cancel to close
without change.

3-6
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F6000 Configuration

The F6000 sources can be placed in a number of configurations to suit
test requirements. Configure these sources via the F6000 Configuration
display:

1. Click Tools | F6000 Configuration in the top menu bar to open the
F6000 Configuration display (Figure 3.3).
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Figure 3.3 Configuration Display

The table in Figure 3.3 shows the VA rating and the range settings for
each configured source.

To configure the sources manually, select the User defined radio
button. Then select the number of convertible sources and the
number of current sources in the two pick lists at the top of the
display. These lists correspond to the two types of sources available.

NOTE If the F6150 Instrument does not have the F6810 convertible source
' option installed, the sources on the left side of the Configuration display
H can output voltages only.
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F6000 Configuration

Convertible V/I Sources
If Option 6810 is installed, the sources on the left
side of the display can be used as voltage sources
or as low range current sources. The number of
convertible sources available in the F6000
Configuration display depends on the number
selected in the Convertible V/I Sources pick list.
Refer to Figure 3.3 on page 3-7.

Current Sources The sources in the right half of the display are
configurable only as current sources. The number
of current sources available depends on the
number selected in the Current Sources pick list.

The F6000 Configuration dialog box has a graphic display which
represents the voltage and current source output terminals on the F6150
front panel. When a preset configuration is selected, the source names
and layout are displayed in this graphic. For user defined configurations,
the required number of convertible V/I sources and current sources can
be selected. Moreover, the source names can be chosen from the
available options for each source shown in the graphic.

Once the number of convertible and current sources is specified, assign a
name to each one. Name the sources by choosing from active pick lists
in the middle of the display.

= Voltage sources start with the letter V.

= Current sources start with the letter I.

= Transient current sources start with the letter T.

3-8
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Pre-set Configurations

To use a pre-set configuration, select one of the options from the pick list
at the bottom of the display:

= 3 Voltages and 3 Currents

= 3 Voltages and 3 Transient Currents

= 4 Voltages and 4 Currents

= 6 Currents (right bank)

« 1 Voltage and 2 Low Range Currents

« 1 Voltage 150 VA and 1 Current 450 VA

= 4 Voltages and 4 Transient Currents

< 6 Voltages

= 6 Low Range Currents

= 6 Low Range Transients

= 6 Transient Currents

= 1 Voltage and 2 Low Range Transients

= 3 Voltages and 1 Current 450 VA

To finish configuring the sources, click one of the three buttons at the
bottom of the display (Figure 3.3 on page 3-7):

= Click OK to configure the sources on the F6000 Instrument and
close the F6000 Configuration display.

= Click Cancel to ignore changes to the source configuration and
close the F6000 Configuration display.

= Click Apply to configure the sources on the F6000 Instrument
without closing the F6000 Configuration display.
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F6Meter Control Panel

F6Meter Control Panel

The F6Meter Control Panel (Figure 3.4) contains all the functions and
controls needed to conduct tests with the F6000 Instrument. To open the
F6Meter Control Panel, click Tools | F6Meter Control Panel in the top
menu bar. Chapter 4 "F6Meter Control Panel Operations” describes the
F6Meter Control Panel settings in detail.
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Figure 3.4 F6Meter Control Panel
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4. F6Meter Control Panel Operations

This chapter describes the settings and controls in the F6Meter Control
Panel. The F6Meter Control Panel is a virtual front panel used for manual
and automatic control of F6000 sources. To open the Control Panel, click
Tools | F6Meter Control Panel in the top menu bar. Figure 4.1 illustrates
the main panel.
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Source Table

Source Table

The Control Panel contains several sections. The functions in these
sections control the instrument’s voltage and current sources. The major
sections and controls in the Control Panel are:

Source Table

Ramp/Set Sources

Input/Output Graph

Logic Settings (Inputs and Outputs)
Phasor Diagram

Transducers: Analog Output Transducers and
Pulsed Output Transducers

Battery Setting

The source table (Figure 4.2) in the upper left portion of the Control
Panel contains seven columns. The column headings are:

Src (Source)
Amplitude
Phase
Frequency
Range

On

Enable

4-2
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—Sources
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Figure 4.2 Source Table

The first five columns contain the settings for each source:

Src (Source)

Amplitude

Phase

The Src column in Figure 4.2 shows that six out of
eight sources are active: three voltage sources VA,
VB and VC and three current sources 11, 12 and 13.

Amplitude indicates the voltage or current value of
a source. The amplitude is determined by the
range settings. If the entered amplitude exceeds the
maximum range value, an error message appears.
To correct the error, reduce the amplitude or
increase the range.

Phase indicates the phase angle of each source in
degrees.

GRD 72A-1998-01 Rev. A 1/03
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|

NOTE

Frequency The default system frequency is 60 Hz. Use the
Setup display (Figure 3.2 on page 3-4) to change
the default frequency. Use the spinner arrows in
the Frequency column to select the AC harmonic
(1-20), or to select a DC or a —-DC range.

Range The range setting determines the maximum value
for the amplitude of a particular source. For the
maximum VA at any given test value, use the
lowest range that can produce the desired test
value. See Appendix G "F6150 Specifications” for
more details about range settings.

If a source error occurs, the alarm is visible in the source table: the
name of the source affected changes to ER and blinks, the Amplitude
and Phase fields for that source blink, and an audible alarm sounds from
the speakers of the control PC. See "’Source Errors’ on page 6-15.

The last two columns in the source table contain On and Enable
buttons for each source.

On Click the On button to turn a source on. The button
turns red, and the System Output button blinks red.
Click the On button again to turn a source off, the
button turns gray. The System Output button stops
blinking when all the sources have been turned off.

Enable Click the Enable button to place selected sources
in standby status. The Enable button for each
source to be activated turns green. When System
Output is selected, all the enabled sources turn on.
The System Output button turns red, but the On
buttons for the individual sources stay gray.
Clicking System Output again turns the enabled
sources off.

The default color for System Output, On, and Enable buttons is gray.
Table 4.1 summarizes the panel indications associated with all three
indicators.

4-4
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WARNING The high intensity yellow LED flashes when the battery simulator or any
output source is Enabled or On to indicate that dangerous or fatal
voltages may be present on the front panel.

Table 4.1 Indications for Activated Sources

Method of Source Activation
Click Enable, then
Click On click System Output

On Button Color Red Gray

Enable Button Color Gray Green

System Output Color | Blinking Red Steady Red

Abort Button Color Red Red

NOTE To turn off all active sources during a test, click Abort. Clicking Abort in

' the Control Panel turns off the battery simulator if Battery Off on Abort
4 is checked on the Setup window.
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Ramp/Set Sources

Ramp/Set Sources

Sources to Change

NOTE

NOTE

The Ramp/Set sources section (Figure 4.3) contains these tools for
changing the values in the source table:

Mode setting: Ramp or Set (default mode)
Rate or Delta Step pick list (or user entered value field)

Variable to change: Phase, Amplitude (default variable),
and Frequency

Checkboxes to designate sources to change
Up and down control arrows
Store and Recall buttons

—Ramp/Set Sources

Fate or
—Mode
va v N1 W | g Delta Step
" Ramp I'-I jv
VB v 12 W — Changs Bamp/Set

<

vC v 13 fo | © Phass A
i+ Amplitude Clore
F - F S

" Frequency Fecal |

Figure 4.3 Ramp/Set Sources Section

Use the source table and the Ramp/Set section to control the amplitude,
phase angle, and frequency of each source.

The Ramp/Set section has eight checkboxes, one for each source. To
change the selected variable (amplitude, phase angle, or frequency) for a
given source, click the checkbox for that source. Alternately, a right-click
menu exists that enables the user to select or deselect: all current
sources, all voltage sources or all sources.

To avoid altering the values for a source during a test, make sure the
checkbox for that source is not selected.

4-6
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Variable to Change

Under Change, select a variable to increase or decrease:

= Click the radio button for Phase to vary the phase angle of the
selected sources by clicking either the up or down control arrow.

= Click the radio button for Amplitude to vary the voltage or the
current of the selected sources by clicking either the up or down
control arrow.

= Click the radio button for Frequency to vary the frequency of the
selected sources by clicking either the up or down control arrow.

NOTE The frequency of the first source in the source table varies indepen-
' dently of the other seven sources. The frequencies of sources 2 through
H 8 vary together.

For example, if VA is the only source checked in the Ramp/Set sources
section, the frequency for VA is the only variable that changes when the
up or down arrow is pressed. When VB is the only source checked,
however, the frequencies for VB, VC, VN, 11, 12, 13 and IN all change at
the same time.

Control Arrows

The up and down arrows to the right of Ramp/Set on the Control Panel
permit the change of selected source variables. The up arrow increments
and the down arrow decrements the selected source variables. The type
of change depends on the mode selected (see "Mode and Ramp/Delta
Step” on page 4-8).

All six activated sources in Figure 4.3 are checked. When the up arrow is
pressed, the sources step up by the amount in the Delta step box, or
increase at the rate specified in the Rate/second box. The setting cannot
increase beyond the limit set in the Range column of the source table.
The setting stops at the last valid value and remains there.

When Change is set to Phase, click and hold the up arrow to rotate the
selected sources counter-clockwise and the down arrow to rotate the
selected sources clockwise.

AWMy 72A-1998-01 Rev. A 1/03 4-7
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Mode and Ramp/Delta Step

The settings in the source table can be varied continuously when in
Ramp mode or in discrete steps when in Set mode.

Ramp Mode Select a value from the pick list or enter the
Rate=value/second manually. The selected source
variables increment or decrement at this rate when
the up or down arrows are clicked and held.

Set Mode Select a value from the pick list or enter the Delta
step manually. The selected source variables
increment or decrement by this amount when the
up or down arrows are respectively clicked.

For both the Ramp and Set modes, the values in the Ramp or Delta step
pick list are 0.1, 1, 10, and 100.

NOTE In Ramp mode, the Rate=value/second is a continuous change at
' 10 kHz, not one value change per second.

Store and Recall

To save the values displayed in the source table, click Store at any time.
The source table values can then be altered via user entry or step/ramp
tests. To reinstate the stored values, click Recall. Recall is inactive until
Store is clicked.

Input and Output Indicators

The F6000 Instrument has eight logic inputs and eight logic outputs. The
Control Panel contains a status indicator for each one (Figure 4.4). The
status indicators are numbered 1 through 8 from left to right.

Logic Settings

Logic /0
Output & & @ & @ @ @ 9
ot @ @ @ @ @ & @ 2

Figure 4.4 Input and Output Status Indicators
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Each voltage and current source maps to a logic output. The mapping of

sources to outputs depends on the source configuration in effect. The

mapping rule assigns outputs to voltage and current sources in ascending
order, first from left to right, then from top to bottom. Figure 4.5,
Figure 4.6, and Figure 4.7 illustrate how the rule works for three

common source configurations.

Sources

Output

Sources

Output

Figure 4.5 Four Voltage and Four Current Sources

Sources

Output

V1

V2

V3

VN

Mapped to Eight Output Indicators

V1

V2

V3

Figure 4.6 Three Voltage and Three Current Sources
Mapped to Six Output Indicators

Sources

Output

Sources

Output

Figure 4.7 Six Current Sources Mapped to Six Output Indicators

4

5
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Input and Output Indicators

A logic output gives the F6000 the ability to send out its own signal. As a
logical relay, it opens or closes its contacts when its associated source
goes on. The output is in its normal state when the source is off. A
normally open output contact closes when the source is turned on and its
corresponding status indicator illuminates. The Logic Output indicators
are gray when Open and green when Closed.

A logic input is a signal that originates with the device under test and is
sent to the instrument. The logic Input indicators are gray for a false state
and red for a true state.
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Logic Settings

Inputs Tab

Click Logic Settings to bring up the Settings display (Figure 4.8). The
Settings display has three tabs:

= Inputs

= Qutputs

= Notes

The Inputs tab (Figure 4.8) contains the settings for eight logic inputs, one
for each input terminal on the instrument front panel. The Inputs tab also
contains controls for the Threshold option.

Logic Settings EI

Inputs |Dutputs| Mates I

-~ Digital
Input  Type Sense Condition
1 (e ~| ot 0n =l
2 |Patentisl ¥ |0ff->0n =l
3 |Patentisl x| |0ff->0n =l
4 |Patentisl ¥ |0ff->0n =l
5 |Potential >| |0ff->0n |
B |Potential >| |Off->0n |
# |Potential >| |0ff->0n =l
8 |Patentisl ¥| |0ff->0n =l
Threshold
1.5l 15l

ok I LCancel Apply

Figure 4.8 Inputs Tab
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Inputs Tab
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For each input, choose the Type of input and the Sense Condition:

Type Select Potential or Contact from the pick list.
Sense Condition Select the transition that must occur for the input
to be true.

Each input type, Potential or Contact, has two selectable sense
conditions. The sense condition is false when no potential exists across
the inputs (Table 4.1). The sense condition is true when potential does
exist across the inputs. Whether the type of input is Potential or Contact,
the first sense condition is always false and the second sense condition is
always true.

Table 4.2 Sense Conditions for Input Types

Type of Input Sense Conditions Description
Off - On False — True

Potential On - Off False — True
Open - Close False — True

Contact Close - Open False — True

The Threshold section applies to tests where a potential is present on
contacts. The threshold setting of 15 V is provided to reduce sensitivity to
circuit noise. Use the 1.5 V setting when no noise is present or when
greater sensitivity to circuit noise is required.
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The Outputs tab (Figure 4.9) sets the default contact status for each of the
eight logic outputs on the instrument front panel. Normally open is the

default contact status for all eight logic outputs in the Outputs tab. Click
the desired radio button for each output.

Logic Settings

Inputz  Dutputs | MNates I

Contact 1 2 3 4 5 & 7 8

— Default contact status

M armally
opEn o & & & & & &
el sl sl ol ol ol ol ol o
clozed

LCancel |

Al

NOTE

Figure 4.9 Outputs Tab

The logic outputs change state with the status of their mapped output
' sources. See ”’Input and Output Indicators’” on page 4-8.
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Notes Tab

Notes Tab
Use the Notes tab (Figure 4.10) to document any part of a test setup
or test procedure by entering text such as a test sequence or the reasons
for key settings. When in simulation mode, the settings for a test can be
entered, saved, and sent to a technician in the field. The field technician
can then use the information in the Notes tab to set up and conduct the
test.

Logic Settings ﬂ

Inputs | Outputs  Motes

Maotes [this text iz zaved in the [Bx file]:

ok I LCancel Apply

Figure 4.10 Notes Tab

To save the text in the Notes tab along with other Control Panel settings,
see ’Save a Control Panel Configuration’ on page 4-74.
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Phasor Diagram

Range Settings

The phasor diagram (Figure 4.11) in the upper right portion of the Control
Panel is based on polar coordinates. Each phasor represents the
amplitude and phase angle of a source. The distance from the origin to
the endpoint of the phasor represents the amplitude of a source. The
angle formed by the phasor and the positive half of the horizontal axis
represents the phase angle of a source.

The phasor diagram gives a visual representation of the amplitude and
phase values in the source table. The source table and phasor diagram
interact with each other. Source table values are continuously updated as
phasors are dragged to new locations in the diagram using the mouse,
but the change is not sent to the F6000 Instrument until the phasor is
dropped.

Figure 4.11 Phasor Diagram

The upper left corner of the phasor diagram contains the highest current
setting from the Range column of the source table. The upper right corner
of the phasor diagram contains the highest voltage setting from the Range
column of the source table.

These settings determine the scale of the phasor diagram. For example,
if the amplitude for current source I1 is 15 A and the highest range setting
for the current sources is 15 A, the 11 phasor reaches to the perimeter of
the circle in the phasor diagram. Similarly, if the potential for voltage
source VA is 50 V and the highest range setting for the voltage sources is
75V, the length of the VA phasor is two-thirds the radius of the circle in
the phasor diagram.
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Multi Rotation

Multi Rotation

Right-click in the phasor diagram and select Multi Rotation in the
pop-up menu (Figure 4.12). The phasors for a set of voltage or current
sources can then be moved by dragging and dropping any one of them.
Each phasor maintains its position relative to the other two. When
phasors are being moved, the source table is continuously updated, but
the new phase angle values are not sent to the F6000 Instrument until the
selected phasor is dropped. Only the Phase Angle can be changed in
Multi Rotation mode.

InputfCutput - Kl att Rangs
1.5 [mérmps)
+410.00

T

4':..- 1

*E‘

50,5
o | | |
Multi Rt ation o051 15

Input--=

Setup I
Yeckor Selection OC Output

ZoomfUnZoom

et R vt [y~ | vor D
Dutput m Fid att Test Tupe IInput.-"Dutput 'I
Dutput lDIEIutput'I ﬂ Walues are ISecundar_l,l 'I Made IMEHU~3| 'I

Figure 4.12 Phasor Diagram Right-Click Menu
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Setup

To configure each phasor, right-click in the phasor diagram and select
Setup in the pop-up menu. The Phasor dialog box appears (Figure 4.13).
Use the dialog box to select the color, thickness, and line type for each
phasor and circle. In addition, use the Phasor dialog box to set color for
the axes and background. By default, the current phasors are thicker than
the voltage phasors.

Calor Thickne=sz  Line Type Calor Thicknesz LineType

o W] B35 Fw = 0 B B o
@ | BEl Fow = 2 [l Bl o
o M| F5 Fw = o B B e

W I 2 - WdFd e
cool F =] [om =] awes [ o] seckoroun I |

(034 Cancel |

Figure 4.13 Phasor Dialog Box

AWMy 72A-1998-01 Rev. A 1/03 4-17
b >



Vector Selection

Vector Selection

To select the phasor for display, right-click in the phasor diagram and
select Vector Selection in the pop-up menu. The Vectors dialog box
appears (Figure 4.14). Check or uncheck the box for each active source
as desired. To select all the phasors, click Select All. Click Apply to
change the vectors selected in the phasor diagram without closing the
dialog box. Click OK to close the dialog box with the new vector
selection settings in effect.

X
Bl v N W
vE W 2 W
Yo W 3 W
- -
v Select &)

Eancell gppl_l,ll

Figure 4.14 Vectors Dialog Box

Zoom/Unzoom

The Zoom/Unzoom feature enlarges an area of the phasor diagram.
To use the feature, right-click and select Zoom/Unzoom in the pop-up
menu. The pop-up menu closes with the Zoom feature in effect.

To select an area, click the left mouse button in the diagram and drag the
cursor down and to the right. A dashed rectangle appears around the
selected area. When the mouse button is released, the selected area is
enlarged.

To deselect the Zoom feature, right-click in the phasor diagram and
select Zoom/Unzoom in the pop-up menu. When the pop-up menu
closes, the phasor diagram returns to its normal state.
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Analog Output Transducers

Figure 4.15 highlights the portion of the Control Panel used to test analog
output transducers.

InputyCutput - Klatt

Range
= [m&mpz]
+/- 10.00
T
L1
pe |
(=
5
50,5
u}
u} 0.5 1 1.5
Input--=
|
|nput/Output OC Output

oot R vt [y~ | vor D
Dutput m Fid att Test Tupe IlnputJDutput 'I
Dutput lDIEIutput'I ﬂ Walues are ISecundar_l,l 'I tode IMEHU~3| 'I

Figure 4.15 Settings and Displays for Analog Output Transducers

The analog output portion of the Control Panel contains these parts:
< Input/Output graph and the F6000 input range to the right of the
graph
= Input/Output meter
= Action meter
= DC Output meter

= Selection lists for the transducer output, value type, test type,
and test mode
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Analog Output Transducers

Use the Device Settings window to set up a transducer test. Click Device
Settings in the lower right portion of the Control Panel to open the
window (Figure 4.16). The settings in this window affect the conduct of
the transducer test in the Control Panel. For a summary of the settings in
the Device Settings window, see ’’Settings for Analog Output
Transducers’ on page 4-33.

T —— x
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[ al ™ Wok « fug [ Cuani I~ Povesi Facios I Aelalifyean I~ ok A
I e ™ Volbage ™ Frequercs ™ AC Phase I~ Vahow
Nosatvetae o000 (N FTR [ra [in Hesonss Tire fiong  méec
Homnal Cumsrt < 00 GFgn CTH || 7] [Tn Selliig Tirw |76 |"|:-E~: ﬂ
MuVolage  [1500 ok MaPogm  [000 wall TeaiDumen [0 §See
Mag Cunent [50 s hﬂ'ﬁﬂu Ii‘.'-": i %
‘sl |
= ‘I—'ﬂ ks A rij—- Chaacteristc Graply
Moo £ lements | )0 llll Sy Fackcs |— KoalatAedra
Mo OF Cupeis |1 R B
Acowscy (5] [0300 Renge  [100- 410 =] [rtrvps %]
Cal Qip .-'Elumertl':“'-ll-' L] wisk —Chascemsfia
D — Tygsl |Lires |
tctonOi. [ Cummn X i Unidinctionsl (™ Fidesetional
Pagrmis |.l:'\l'l'-|:r\-|.p:-t - H b
— 1 = | | mamp: =
W Prass Angle |-_u_ D=g |:|l.l:|.ll J| IJJ
Powes Factr  [10000  [Lag = Incud] Walt | Dutpetimémgs|
Shep Sz [sno0 wap = CV¥she [“'3 R .
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Figure 4.16 Device Settings Window with an Analog Output Transducer Selected
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Test Type

To configure the Control Panel for testing a particular type of transducer:
1. Click Device Settings in the Control Panel.

The Device Settings window opens (Figure 4.16).
2. Click the function of each transducer type to be tested.

A check mark appears next to the selected transducer function, and a
tab for each transducer selected appears in the lower portion of the
Device Settings window.

3. Click OK to close the Device Settings window and return to the
Control Panel.

4. In the Transducer drop-down list, select the type of transducer to be
tested.

The entries in the Transducer drop-down list correspond to the
transducer type selected in the Device Settings window.

The F6Meter Control Panel can perform two types of tests on transducers.
Step Response and Input/Output. A Step Response test sets the DC meter
input sampling rate to 204.6 Hz. Clicking the up or down control arrow
causes the recording of the transducer’s output. The recording start when
the arrow is clicked and stops once the sum of the Response Time and
the settling time elapses.

The Input/Output test sets the DC meter input sampling rate to 10 Hz. A
timer starts each time an up or down control arrow is clicked. After the

sum of the Response Time and the settling time elapse, the transducer’s

output is recorded.

To conduct a Step Response transducer test, select Step Response in the
Test Type pick list. The graph above the Input/Output meters plots the
transducer output quantity against time (Figure 4.17).

Cutput Besponse

.=

Kl att--

u] 1000 zooo
Time--=mSec

Figure 4.17 Output Response Graph
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Input/Output Graph

To conduct an Input/Output test, select Input/Output from the Test Type
pick list. The graph above the Input/Output meters plots the transducer
output quantity against the transducer input quantity (Figure 4.18).

Input/Output Graph

The Input/Output graph plots the data points created during a transducer
Input/Output test (Figure 4.18). The data points are those that appear in
the Input and Output fields below the Input/Output meter. The red
dashed line in the graph shows the location of expected values for the
device under test. Test data appears in the graph as green points. In a
successful test, the data points lie along the dashed line.

InputyCutput - Klatt Range
= [m&mpz]
+4-10.00
T
4':.: 1
=
S0.t
o Auba Refresh
{ change Scale
Clear o
Grid Lines »
— |
Setup
A DT Output
ZoomiUnZoom | —
Graph Type r % Full Scale

Cipkions koo WAkt

Wakk YWs mamp
%o Error
IrpLit m K att I-,v,-',_..' ,Im Valt Tolerance
= b Complex P
Oupt NN | =t Test THDE g

= I
Cutput lDIDutput‘I ﬂ Walues are ISecundar_l,l VI b ode IManuaI 'I

Figure 4.18 Input/Output Graph Right-Click Menu
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Table 4.3 explains the options available via the Input/Output graph

right-click menu.

Table 4.3 Input/Output Graph Right-Click Menu Items

Main Menu ltems

Sub-Menu Items

Effect

Auto Refresh None To be implemented in future releases.
Change Scale None Opens the Scale Setting dialog box.
See Figure 4.19 on page 4-24.
Clear None Clears all data points from the graph.
Grid Lines X Axis, Y Axis, or both Shows horizontal grid lines parallel to the X axis,
vertical grid lines parallel to the Y axis, or both.
SetUp None Opens the Graph dialog box.
See Figure 4.20 on page 4-25.
Zoom/Unzoom None Enables or disables the zoom feature.
Refer to ’Zoom/Unzoom’’ on page 4-25.
Graph Type % Full Scale, Selected Select one of the six options:
test quantity (i.e.: Watt), | « 9 Full Scale to plot output as a percent of the
Input test quantity Vs rated transducer limit vs. input test quantity.
Selected input type (MA | o selected test quantity (i.e.: Watt) to plot
(c))r V), I output in kilowatts vs. input in kilowatts.
/0 E:rror, 'Il'o eFr>ance, = |Input test quantity vs. selected input type (mA
or L.ompiex Fower or V) to plot output in mAmps vs. input in
kilowatts.
= % Error to plot percent error vs. input in
selected test quantity. The default tolerance is
plus or minus 0.3%.
= Tolerance to enable or disable green
tolerance lines in the above three plots.
Tolerance lines are present by default in the %
Error plot.
= Complex Power to plot P, Q, and S vectors for
complex power.
Options Maximize or Minimize Click either:

= Maximize to enlarge the Input/Output graph
to occupy the entire window.

= Minimize to close the graph and return to the
Control Panel.
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Input/Output Graph

Scale Setting

Right-click in the Input/Output graph and select Change Scale from the
pop-up menu to open the Scale Setting dialog box (Figure 4.19). The
scale style for both the Input and the Output is Auto by default. To set the
minimum and maximum values for each axis manually, click Manual in
both the Input section and Output section, enter the desired values in the
Min. and Max. fields, and click OK to close the dialog box and to

implement the new settings.

Scale Setting x|
—Scale Style
| Fipat
g ZEutu:s " Manual
Hiry 0.0 taw [1.7
Okt
f* fgto © Manual
Min 0.0 Mz |15
ak I Cancel |

Figure 4.19 Scale Setting Dialog Box
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Graph

Zoom/Unzoom

Right-click in the Input/Output graph and select Setup to open the Graph
dialog box (Figure 4.20). Use the dialog box to set the color of the actual
data points, the expected values, the two axes, the grid lines, and the
background. Then set the width and the line type for the actual and
expected values. Click OK to close the dialog box and to implement the
new settings.

Graph X
Calor Wiclth Line Type
el [ [ 5] [l
Expected _I [t = oot =

Axes I ----- Grid Color
BackGrounc S - |

(034 | Cancel

Figure 4.20 Graph Dialog Box

The Zoom/Unzoom feature enlarges an area of the Input/Output graph.
To use the feature, right-click and select Zoom/Unzoom in the pop-up
menu. The pop-up menu closes with the Zoom feature in effect.

To select an area, click the left mouse button in the diagram and drag the
cursor down and to the right. A dashed rectangle appears around the
selected area. When the mouse button is released, the selected area is
enlarged.

To deselect the Zoom feature, right-click in the Input/Output graph and
select Zoom/Unzoom in the pop-up menu. When the pop-up menu
closes, the Input/Output graph returns to its normal state.
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Input/Output Meter

Input/Output Meter

The Input/Output meter uses a red needle to indicate the transducer input
and a purple needle to indicate the transducer output (Figure 4.21). The
indications in the meter correspond to the values in the Input and Output
fields below the meter. The red Input field labels correspond to the red
meter needle. The purple Output field labels correspond to the purple
meter needle.

From the Output ID pick list, select the output indicated in the meter.
From the Values are pick list, and select whether the values indicated are
shown in secondary or primary quantities.

Action

|nput/Output DOC Output

ot R vt [y~ | vor D
Dutput m Fid att Test Tupe Ilnputflilutput 'I
Dutput lDIEIutput'I ﬂ Walues are ISecundar_l,l 'I Made IMEHUEﬂ 'I

Figure 4.21 Input/Output Meter

Right-click in the Input/Output meter to open the menu of options
available for that meter (Figure 4.22).

Action

|nput/Output DCOutput

1]
A0 ]
A=A

ZEror
ZFull Scale

B . wa B oo|KE. O

Cutput . Binary Data Test Tyge:lmput,-'ljutput vI
Ch Scal

DutputlDlE - ang_el Eae =:|Se:::::ndar_l,l *I Mode : IManuaI *I

Figure 4.22 Input/Output Meter Right-Click Menu

| Fipat
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Table 4.4 lists the menu selections available in the right-click pop-up
menu for the Input/Output meter shown in Figure 4.22.

Table 4.4 Right-Click Menu for the Input/Output Meter

Menu Iltem Effect

% Error The meter displays the percent error between the
transducer input quantity and transducer output
quantity. The meter scale is set to +/- the percent
accuracy of the transducer as entered in the Device
Settings window.

% Full Scale The meter displays the transducer’s output quantity as
a percentage of the full scale of the transducer. The
meter scale is set from 0% to 100%.

Test Quantity | The meter displays the transducer test input quantity
on the horizontal axis and transducer test output
guantity on the vertical axis. The meter scale is set to
the + Max Value and — Max Value of the transducer as
entered in the Device Setting dialog box. A list of Test
Quantities includes: Watt, Var, VA, Volts, Amps, Deg
and Hz.

Binary Data The meter displays the transducer’s output quantity as
raw binary input data from the F6150's DC Meter
Input reads. The meter scale is set to binary input data
range: 0 to 32,500.

Change Scale | Select Change Scale to increase or decrease the meter
resolution. Selecting this menu option opens a Scale
Setting dialog box (Figure 4.23).
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Action Meter

Figure 4.23 shows the Scale Setting dialog box for the Input/Output
meter. Select Manual, enter the minimum and maximum values for the
meter, and click OK. The new settings appear in the Input/Output meter.

5cale Setting 0 |
Scals Type
" futo & Hfanual
Mg [0 Mag [1000
[ S T

Figure 4.23 Scale Setting Dialog Box for the Input/Output Meter

Action Meter

The Action meter (Figure 4.24) indicates the action output of the active
source. Use the pick list directly below the Action meter to select the
active source. The sources in the list correspond to the sources checked
in the Ramp/Set sources section. If a voltage source is selected, the meter
readout is in Volts for Amplitude mode, Degrees for Phase mode, and
Hertz for Frequency. If a current source is selected, the meter readout is
in Amps for Amplitude mode, Degrees for Phase mode and Hertz for
Frequency.

Action

|nput/Output DCOutput

Zhange Scale
| Fipat m Fhad att Iﬁj Wl m
Clutput m fhad att Test T}'EEZW
DutputlDIDutput‘I ﬂHalues arE:ISecnndar_l,l VI tode : IManuaI 'I

Figure 4.24 Action Meter Right-Click Menu

When displaying Volt or Amps, values above the green bar are at or less
than the Nominal value entered in Device Settings. Values above the
yellow bar are greater than the Nominal value but less than the
Maximum value. Values above a bar are greater than the Maximum
value. The user is warned on entering the red zone.
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To change the scale of the Action meter, right-click in the meter and click
Change Scale. The scale setting dialog box for the Action meter opens
(Figure 4.25). Enter the desired minimum and maximum values for the
meter scale, and click OK to implement the new settings.

Scale Setting X

Min [ Max [75.0
] I Caticel |

Figure 4.25 Scale Setting Dialog Box for the Action Meter

DC Output Meter

The DC Output meter, which measures the output of the transducer is
shown in Figure 4.26. The label for the digital readout below the meter
indicates the meter units.

InputyCutput - Klatt Range
= [m&mpz]
+/-10.00
T
4':.: 1
g
a0.5
S | | |
u} 0.5 1 1.5
Input--=
|
DT Output

v DC Cubpuk
%% Errar

Input K att
| v [ <] M | 0o s FullScele

Output m E st TestType  change Scale

Dutput lDIEIutput‘I ﬂ Walues are ISE:::::ndar_l,l VI Mode IManuaI j |

Figure 4.26 DC Output Meter Right-Click Menu
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Right-click in the DC Output meter to open the menu of options
available for the meter. Table 4.5 lists the selections in the right-click
menu.

Table 4.5 Right-Click Menu for the DC Output Meter

Menu ltem Effect

DC Output The meter displays the transducer DC output quantity:
mAmps, or Volts. The meter scale is set to the Rated
Output (RO) of the transducer as entered in the
Device Setting window.

% Error The meter displays the percent error between the
transducer input quantity and transducer output
quantity. The meter scale is set to +/- the percent
accuracy of the transducer as entered in the Device
Setting window.

% Full Scale The meter displays the transducer’s output quantity as
a percentage of the full scale of the transducer. The
meter scale is set from 0% to 100%.

Change Scale | Select Change Scale to increase or decrease the meter
resolution. Selecting this menu option opens a Scale
Setting dialog box (Figure 4.27).

Figure 4.27 shows the Scale Setting dialog box for the DC Output Meter.

Scale Tupe

Hiry 0.0 Max [1.0

ak I Cancel |

Figure 4.27 Scale Setting Dialog Box for the DC Output Meter
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Mode

To conduct a transducer test in Auto mode, select Auto in the Mode
pick list. The confirmation box in Figure 4.28 appears in the Control
Panel. Click OK to close the warning box and reconfigure the Control
Panel for Auto mode. Chapter 5, Sample Test Procedures, discusses how
to conduct transducer tests in Auto mode.

ControlPanel x|

Manual mode source configuration is different From the Auto mode source configuration. The instrument wil
reconfigure, Do you wank to Continue?

Figure 4.28 Auto Mode Confirmation Box

The Mode selection defines how the set step size functions and has two
choices:

Manual Mode In Manual Mode the step size entered by the user
has an amplitude, phase or frequency quantity. The
step size is entered using the Rate or Delta Step
field on the Control Panel. Clicking the up and
down spinner buttons causes the source's
amplitude, phase or frequency quantity to increase
or decrease based upon the Ramp Set Sources
check box selection(s). The transducer function
Input quantity is then calculated based on the state
of the instrument’s source.

Auto Mode In Auto Mode the step size is automatically
calculated based on the transducer function Auto
Settings in Device Settings. The step size is entered
using the Step Size field. Clicking the up and down
spinner buttons causes the source’s amplitude,
phase or frequency quantity to increase or
decrease based on the Auto Settings in Device
Settings, producing a step equal to the Step Size
value. In Auto mode, the auto step size appears in
the Step Size field on the Control Panel. In Manual
mode the auto step size display is not applicable
and N/A appears.
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The Source table and most Ramp Set Source fields
are disabled. The selections that appear in the
Source table and most Ramp Set Source fields
reflect the selections in the transducer function's
Auto Settings in the Device Settings.
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Settings for Analog Output Transducers

Click Device Settings in the Control Panel to open the Device Settings

window. Figure 4.29 shows the composition of the Device Settings

window when the Control Panel is configured to test a watt transducer.

Dewicesettings =
paradacine Bame | Transducs Msmifschae Model Ho. |10 Geialbo  |123454783
el [ Yok - fimp ™ Cumeni [ Powes Facior [ "austhow I Vol-hmphow
I Y I vokage I Faquency [ AL Phase ™ WVarhow
Homiral Vollage (17000 Wlls FTR || n : | i Be=sporee Tive (40010 miac
hoararval Cisisrd |-_-||_|_- BFifie CTA || n |' ] Sty Time |'|f|]-_| |..|:¢: j
W ax Viollage 15000 Wills M Proser | it st [Luestion | S
Caloation Dy a
W 2z Comand |'.'| [u] Arips Dvet Rarge 000 -
Wit |
[? — Viakses Avn I—_l Characteishc Graph
Ho.ol Elemenis |30 = Soale Fach | st g
o Ol Duiputs  [1 s i
dooascy[%]  [73m Fangs [400-+10 =] [méngs =]
s I:l:.l."EIm'renllillL'-' att | - Charschemics =
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Acke@y  [Caet 7] & Undssctionsl " Didectiond | 2
S alaEe |.:-.-.-;h..1: -|-| Rlated a]
¥l Phane Angle [01.00 = Deg || Duput |01 =] [mames =]
PomerFacir  [10000  [Lag =) Irpu(Watt)  OuipuimAmpe)
Slep Gize =000 Wati Zern Value ||:||:| |
5 ource Conligursbon | . |.rm" |
[ or |  come |
Figure 4.29 Device Settings Window with an Analog Output Transducer Selected
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Nameplate Data

Use the manufacturer’s transducer documentation to enter the name of
the manufacturer, the model number, and the serial number of the
transducer (Figure 4.30). These entries help to identify the summary
reports that document the test results.

Baridactuer Mame | Trarsduce: Harulachrer Model Mo, 1004 Serial Mo, [122-455700
[+ st [ ok - mp [ Cunesi [ Powser Facio [ wathou ™ Wok-Amphou
T [ Wokage [~ Erequency [T AL Phase I Warhiw
Mol Yolage (1200 ol PR [1.0 10 Betponss Time (2000 e
Homirsl Cusert |5 o Hmps CTR : |I ] |1 ] Sgiting Time: | 1600 |1ﬁ-=l: ﬂ
o ik e |1';'J|_| Wil Max Fowssr | s Tk Dhurahion | mSee:
Cabaton QiF -
Mag Curent  [50 A Pk 2000 %

Figure 4.30 Analog Output Transducers Nameplate Data

The first eight checkboxes, left to right, under the manufacturer name
designate analog output transducers:

e \Watt

e \Var

= \olt-Amp

= \oltage

= Current

= Frequency

= Power Factor

e AC Phase
Select the box or boxes that correspond to the device under test. One tab

opens in the lower portion of the Device Settings window for each box
checked.

Underneath the checkboxes, enter general test data. The first section on
the left has four fields:
= Nominal Voltage - the rated line to neutral voltage in volts.
= Nominal Current — the rated current in amps.
< Maximum Voltage — the maximum specified continuous voltage.
= Maximum Current — the maximum specified continuous current.
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The remaining entries in the nameplate section are:
= Potential transformer ratio (PTR) — enter the ratio of primary (left)
to secondary (right) voltages.

= Current transformer ratio (CTR) — enter the ratio of primary (left) to
secondary (right) currents.

= Maximum Power — This field is automatically calculated for Watt,
VAR, and VA transducers. All others are equal to zero.

< Calibration Quantity Over Range.

= Response Time, in mSec — enter the time required to respond to a
change of input from the manufacturer’s specifications.

= Settling Time, in mSec, Sec, or Cycles — enter the time required to
stabilize the new output signal.

= Test Duration, in mSec — equals the sum of Response Time and
Settling Time (automatically calculated).

Analog Output Transducer Tabs

The eight tabs for analog output transducers are similar, but they differ in
the measurement units and default settings they use.

Summary of Device For purposes of this summary, the device settings tab for analog output
Settings transducers is divided into these sections:

= Basic settings
= Auto settings
= F6000 Input

= Characteristics

The Watt tab is used as a model.
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Basic Settings

Table 4.6 lists the fields and possible values for the first group of settings

in the Watt tab.

Table 4.6 Basic Transducer Settings

Field

Value

Phase

Select 1 for a single phase
transducer and 3 for a three phase
transducer.

Number of Elements

Select the number of elements in
the transducer. This field is only
relevant to power and energy
transducers. For a single phase
transducer, 1 is the only option.
For a three phase transducer, the
options are 2, 2.5 and 3.

No. of Outputs

Select the number of outputs on
the transducer (1, 2 or 3) for this
function. F6Meter Control Panel
supports up to three outputs.

Accuracy (%)

Enter the transducer's percent
accuracy for this function.

Calibration Quantity per Element

For power and energy transducers
enter the Calibration Quantity per
Element. For all other transducers
enter the Calibration Quantity.

Values Are

Select whether all entered values
are entered as Secondary or
Primary quantities.

Note: Primary is inactive for this
release of F6Meter Control Panel.

Scale Factor

The transducer input quantity
(Watt, Var, Volt, etc.) per
transducer output quantity
(Volt dc or mAmp dc).

4-36
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Scale Factor
Calculation

NOTE

For power and energy transducers:

(Calibration Quantity/Element) x [(No. of Elements)]
(Maximum Rated Output - Minimum Rated Output)

Scale Factor =

For the Scale Factor calculation, round half elements up to their next
whole element. If No. of Elements = 2.5, use 3.0 in the calculating the
Scale Factor.
For all other transducers:

(Calibration Quantity)
(Maximum Rated Output — Minimum Rated Output)

Scale Factor =

In the Device Settings window, click the document icon next to the No.

of Outputs field to open the Output Name dialog box (Figure 4.31). Enter
a new designation for each output in the Name column as desired. Click
OK to close the dialog box. The new output name appears in the Control
Panel in the Output ID field under the Input/Output meter and in all Test
Summary reports.

Dutput Name xj
st put
0 M mma
1 Dot 1
i Ui
i Clidpid 3
Cancel |

Figure 4.31 Output Name Dialog Box
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Auto Settings Table 4.7 lists the fields and possible settings for a transducer being
tested in Automatic mode.

Table 4.7 Auto Settings

Field Explanation

Action Quantity | Select the source type: Voltage or Current, to be
varied by the Auto Test for the selected transducer
function. For transducer functions with both
Current and Voltage selections, the amplitude of
the unselected or unchecked source is fixed during
Auto testing to the nominal source rating. The
choices vary based upon the transducer function.
For example, a watt transducer has a Voltage and a
Current selection; a voltage transducer only has a
Voltage selection.

Parameter Select the source parameter: Amplitude, Phase or
Frequency, to be varied by the Auto Test for the
selected transducer function. The choices vary
based upon the transducer function. For example, a
watt transducer has an Amplitude and Phase
parameter selection; a frequency transducer only
has a frequency selection.

VI Phase Angle | Enter the current phase angle to voltage phase
angle relationship for the Auto Test. The values are
entered as the voltage angle less the current angle.
Therefore, entering 45 makes the current lag the
voltage by 45°. For example, enter 45° for the

VI Phase Angle and an A phase voltage angle of 0°.
The calculation is then 0° — (45°) = — 45°. Entering a
VI Phase Angle value causes the Power Factor field
to automatically update reflecting the new VI Phase
Angle. VI Phase Angle is available for Phase, Power
and Energy transducers.
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Table 4.7 Auto Settings (Continued)

Field Explanation

Power Factor Enter the power factor for the current phase angle to
voltage phase angle relationship for the Auto Test.
Enter a numeric value between zero and one. Then
specify Lag or Lead. Entering a Power Factor value
causes the VI Phase Angle to automatically update
reflecting the new Power Factor. Power Factor is
available for Phase, Power and Energy transducers.

Step Size Enter the test quantity Auto Test step size. This is the
incremental increase or decrease from the F6000
sources during Auto test. The step quantity changes
based upon the transducer function. For a Watt
transducer, the step quantity is Watts. For a voltage
transducer, the step quantity is volts.

In the Device Settings window, click Source Configuration in the Auto
Settings section to open the Source Configuration window (Figure 4.32).

x
S Earpbbude Prse Frescpency Fange
12000 o0 G000 150
YE 1AL00 Jenm ELL D00 5L N
YL 100 1AL ELL D00 5L N
}] 013 (L] E0.000 7500
12 0123 Janm ED0 D00 7 500
13 019 12000 EQ D00 7 500
|' B | Coarcal |

Figure 4.32 Automatic Settings Source Configuration

G 72A-1998-01 Rev. A 1/03 4-39



Analog Output Transducer Tabs

Smirce Conligurstion

Sowce | Aumphluds Fhisss Fiegusnicy Fangs

i 1210000 o ELLOO0 150 (0

- 120.00 240,00 E0.000 | 150000

WA - 120.00 12000 E0LDOD 150000

O |

bl 0133 oo E0.000 7.5300
.:.H ...| 0135 24000 EL000 | 7500
13 0135 12000 E0L000 7500

[ o ] Carcel |

Figure 4.33 Source Configuration Dialog Box — Rename Source

The entries in the other four columns show how the source table in the
Control Panel are configured when Auto mode is selected. The entries in
these columns depend on all five settings in the Auto Settings section:

Source The Source column shows the Auto mode F6000
source names. The default source names are
defined in the Source Name Scheme in Setup. To
change the name of a source, click the source name
twice and select the new name from the drop-down
list that appears (Figure 4.33).

The number of sources that appear is based on the
Phase and the No. Of Elements selections.

Amplitude Non-editable. The Amplitude column shows the
Auto mode F6000 source amplitudes.

Amplitude values:

e The source's amplitude is set to the Nominal
value if the source is not an Action Qty.

= The source's amplitude is set to the Nominal
value if the source is an Action Qty, but
Amplitude is not the Action Parameter.

= The source's amplitude is set to the step value if
the source is an Action Qty and Amplitude is
the Action Parameter.
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Phase Non-editable. The Phase column shows the Auto
mode F6000 source phase values. The default
phase values are defined in the Source Angle of
Setup.

Phase values:

= The source’s phase is set to the default value if
the source is not an Action Qty.

= The source’s phase is set to the default value if
the source is an Action Qty, but Phase is not
the Action Parameter.

= The source's phase is set to the step value if the
source is an Action Qty and Phase is the Action
Parameter.

Frequency Non-editable. The Frequency column shows the
Auto mode F6000 source frequency values. The
default frequency values are defined in the System
Frequency of Setup.

Frequency values

= The source's frequency is set to the default
value if the source is not an Action Qty.

= The source's frequency is set to the default
value if the source is an Action Qty, but
Frequency is not the Action Parameter.

= The source’'s frequency is set to the step value if
the source is an Action Qty and Frequency is
the Action Parameter.

Range Non-editable. The Range column shows the
calculated Auto mode F6000 source range. The
range is calculated based upon the +/- Max Values
and the Calibration Qty Over Range.
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F6000 Input The F6000 Input section contains fields for selecting the active DC Meter
Input, mAmps or Volts, and setting the input range. Table 4.8 lists the
available settings for the DC meter input voltage and current ranges.

Table 4.8 F6000 DC Meter Input Ranges

Units Ranges

MAmMps -25t0+25
-10to + 10
-1lto+1

Volts -125t0+ 125
-50to+5.0
-05t0+0.5

Setting the Active  Setting the units selection to Volts causes the F6150 to read the DC Meter
DC Meter Input  Voltage input. Setting the units selection to mAmp causes the F6150 to
read the DC Meter mAmp input.

Setting the DC  The input default range is automatically calculated from the transducer’s
Meter Input  Rated Output (RO) and the Calibration Qty Over Range value. With an
Range RO of 1 mAmp and a 200% Calibration Qty Over Range, the calculated
default range is in the —10 to +10 range. The —10 to +10 mAmp range is
selected because the maximum transducer output at 200% Calibration
Qty Over Range is 2 mAmps. The -1 to +1 range is saturated at 2
mAmps. Changing the transducer's RO and the Calibration Qty Over
Range value causes the default Input Range to be recalculated.

To change the input range, select a new range from the drop-down box.
The new range is sent to the F6150 as soon as the selection is made.

Characteristics The Characteristics section contains fields for defining the transducer's
DC output characteristic for the selected function. Table 4.9 lists the
fields and possible values for the transducer's output characteristic
settings.
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Table 4.9 Transducer Characteristic

Field Value

Type Select the transducer's output characteristic
type from the Type drop-down box. This
release of F6Meter Control Panel supports
linear characteristics. Other characteristic
types will be added to future releases.

Polarity Select whether the transducer function's
output is directional or not. Select
Unidirectional for non-directionally sensitive
outputs and Directional for directionally
sensitive outputs.

Rated Output Enter the Rated Output for the transducer
function. The Rated Output is entered by first
selecting the output units (mAmps or Volts).
Then select the output range. Changing the
units changes the F6000 Input units and
range to match the selection. Table 4.10

on page 4-44 provides details on selecting
the Rated Output range.

Zero Value (Input)* This field is active for Unidirectional Polarity
selection. The units are transducer function
dependent. Enter the input value that
corresponds to the zero transducer output.

Zero Value (Output)* | This field is not user editable. It is active for
Unidirectional Polarity selection. The units
are dependent on the transducer's output
units. Changing Rated Output units changes
the Zero Value Output units. This value
corresponds to the zero value of the Rated
Output selection.

- Max Value (Input)* This field is active for Directional Polarity
selection. The units are transducer function
dependent. Enter the input value that
corresponds to the maximum negative
transducer output.
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Table 4.9 Transducer Characteristic (Continued)

Field Value

— Max Value (Output)* | This field is not user editable. It is active only
for Directional Polarity selection. The units
are dependent on the transducer's output
units. Changing Rated Output units changes
the — Max Value Output units. This value
corresponds to the maximum negative

value of the Rated Output selection.

+ Max Value (Input)* This field is active for both Unidirectional
and Directional Polarity selections. The units
are transducer function dependent. Enter the
input value that corresponds to the maximum
positive transducer output.

+ Max Value (Output)* | This field is not user editable. It is active for
both Unidirectional and Directional Polarity
selections. The units are dependent on the
transducer's output units. Changing Rated
Output units changes the + Max Value
Output units. This value corresponds to the
maximum positive value of the Rated Output
selection.

* Changing the Phase or No. of Elements may cause these fields to be
recalculated.

Table 4.10 Rated Output Range Selection

Unidirectional Units | Unidirectional Output Range*

Amps 0->1

1->5

4->20

Custom (Select Custom to enter a custom range)

Volts 0->1
1->10
Custom (Select Custom to enter a custom range)
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Table 4.10 Rated Output Range Selection

Unidirectional Units

Unidirectional Output Range*

Directional Units

Directional Output Range**

Amps

0->1

1->5

4->20

Custom (Select Custom to enter a custom range)

Volts

-1->0->1

1->3->5

4->12->20

Custom (Select Custom to enter a custom range)

* Unidirectional Output Range Key: Y ->Z

Y

z

The transducer output value that equals the zero or
minimum input quantity.

The transducer output value that equals the
maximum positive input quantity.

** Directional Output Range Key: X->Y ->Z

X

Y

The transducer output value that equals the
maximum negative input quantity.

The transducer output value that equals the zero
input quantity.

The transducer output value that equals the
maximum positive input quantity.
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Characteristic ~ Configuration of the Characteristic graph on the right side of the tab
Graph  reflects the input/output settings to the left of the graph. The scale of the
vertical axis depends on the Rated Output selected.

Table 4.11 lists the items in the right-click menu for the Characteristic
graph.

Table 4.11 Right-Click Menu Items for the Characteristic Graph

Main Menu Items Description

Grid Displays grid lines parallel to the X-Axis, Y-Axis,
or both.

Properties Opens the Properties dialog box to select colors

(Figure 4.34 on page 4-46).

Zoom/Unzoom Enables or disables the Zoom feature (’Zoom/
Unzoom™ on page 4-18 explains how to use this
feature in the Control Panel).

Click Properties in the right-click menu of the Characteristic graph to
open the Properties dialog box (Figure 4.34). Use the box to select colors
for both axes, the background, the minor and major grids, and the data
plots. Click OK to close the dialog box.

Properties NN =

toes | Becktiownd [
MnotGid [ | MawGe [
Flots I_J

UE | Lancal |

Figure 4.34 Properties Dialog Box for the Characteristic Graph
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The Watt tab contains the settings used to test a watt transducer

(Figure 4.35). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.
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Figure 4.35 Watt Tab

Table 4.12 lists the values for the Auto settings in the Watt tab.

Table 4.12 Auto Settings for the Watt Tab

Setting Values

Action Quantity

e Current
= \Voltage

Parameter

= Amplitude, Phase — Deactivates the
VI Phase Angle and Power Factor

VI Phase Angle

= 0.00° to £359.9°

Power Factor

= 0.000 (Lag) to £1.000

Step Size

= \Watts
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Var The Var tab contains the settings used to test a var transducer
(Figure 4.36). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.
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Figure 4.36 Var Tab
Table 4.13 lists the values for the Auto settings in the Var tab.
Table 4.13 Auto Settings for the Var Tab
Setting Value
Action Quantity = Current
= \oltage
Parameter = Amplitude, phase — deactivates the
VI phase angle and power factor
VI Phase Angle = 0.00° to £359.9°; default is 90°
Power Factor = 0.000 to £1.000
Step Size e Var
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Volt-Amp The Volt-Amp tab contains the settings used to test a volt-amp transducer
(Figure 4.37). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.
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Figure 4.37 Volt-Amp Tab

Table 4.14 lists the values for the Auto settings in the Volt-Amp tab.

Table 4.14 Auto Settings for the Volt-Amp Tab

Setting

Value

Action Quantity

e Current
= \oltage

Parameter

Amplitude, Phase — Deactivates the
VI Phase Angle and Power Factor

VI Phase Angle

0.00 to £359.9°; default = 0°

Power Factor

0.000 to + or —1.000

Step Size

VA (Volt-Amps)
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Voltage The Voltage tab contains the settings used to test a voltage transducer
(Figure 4.38). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.
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Figure 4.38 Voltage Tab
Table 4.15 lists the values for the Auto settings in the Voltage tab.
Table 4.15 Auto Settings for the Voltage Tab
Setting Value
Action Quantity Voltage
Parameter Amplitude
VI Phase Angle Disabled
Power Factor Disabled
Step Size Volts
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The Current tab contains the settings used to test a current transducer

(Figure 4.39). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.

Current

Crnenk |

Phass E =]

Mevol Elemeris [

Mo Of Dupuss 1 =] 21

Sporacy [%] W

Cabaton Oy |5II SEE

Ao Sedtrgs

o iy Camrend j

Patarmstai m

W1 Phase fingle oo Dleg

Poses Facio [ | J

Slep S I_I'-l,i ]
Sowce Configration |

Table 4.16 lists the values for the Auto settings in the Current tab.
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Figure 4.39 Current Tab

Table 4.16 Auto Settings for the Current Tab

Setting Value
Action Quantity Current
Parameter Amplitude
VI Phase Angle Disabled
Power Factor Disabled
Step Size Amps
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Frequency The Frequency tab contains the settings used to test a frequency
transducer (Figure 4.40). To modify the default settings, refer to the test
protocol and to the manufacturer’s transducer documentation.
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Figure 4.40 Frequency Tab

Table 4.17 lists the values for the Auto settings in the Frequency tab.

Table 4.17 Auto Settings for the Frequency Tab

Setting Value
Action Quantity = \oltage
= Current
Parameter Frequency
VI Phase Angle Disabled
Power Factor Disabled
Step Size Hz
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The Power Factor tab contains the settings used to test a power factor

transducer (Figure 4.41). To modify the default settings, refer to the test
protocol and to the manufacturer’s transducer documentation.
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Figure 4.41 Power Factor Tab

Table 4.18 lists the values for Auto settings in the Power Factor tab.

Table 4.18 Auto Settings for the Power Factor Tab

Setting Value
Action Quantity = Current
= Voltage
Parameter Phase

VI Phase Angle

0.00° to £359.99°; default = 0°

Power Factor

0.000 to £1.000

Step Size

Degrees

goble
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AC Phase The AC Phase tab contains the settings used to test an AC phase
transducer (Figure 4.42). To modify the default settings, refer to the test
protocol and to the manufacturer’s transducer documentation.
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Figure 4.42 AC Phase Tab
Table 4.19 lists the values for the Auto settings in the AC Phase tab.
Table 4.19 Auto Settings for the AC Phase Tab
Setting Value
Action Quantity Voltage
Parameter Phase
VI Phase Angle 0.00° to +£359.99°
Power Factor 0.000 to £1.000
Step Size Degrees
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Pulsed Output Transducers (Energy Transducers)

Figure 4.43 highlights the portion of the Control Panel used to test pulsed
output transducers.

PlEM att]
1.03
I ar]

.00
S[kMA)

1.03
|

Feset | Pulzes Countz/Hour
Cutput 1 mmmmm

[utput 2 lllll | 0.000
m W Output 3 lllll _
Olutput m wiH Dufputs lllll _

Dutput |D|Dutput1 J Walues are Isemndar_l,l I Mode IManuaI I

Figure 4.43 Settings and Displays for Pulsed Output Transducers

|nput/Output

The pulsed output portion of the Control Panel contains these parts:
= Complex energy graph, with information on:
P active power
Q reactive power
S complex power (vector sum of P and Q)

= Input/Output meter

= Pulse recorder, with readouts for pulses counted and
counts per hour or energy/pulse or pulse/energy

= Selection lists for the transducer output, the value type,
and the test mode
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Use the Device Settings window to set up a transducer test. Click Device
Settings in the lower right portion of the Control Panel to open the
window (Figure 4.44). The settings in this window affect the conduct of
the transducer test in the Control Panel. For a summary of the settings in
the Device Settings window, see ’Device Settings for Pulsed Output
Transducers’ on page 4-62.
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Figure 4.44 Device Settings Window with a Pulsed Output Transducer Selected

To configure the Control Panel for testing a particular type of transducer,
select the transducer from the pick list located under the Device Settings
button. The transducer types listed here correspond to the tabs open in
the Device Settings window.
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Complex Power Graph

Figure 4.45 shows the selections available in the complex power graph

right-click menu.
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Figure 4.45 Complex Power Graph Right-Click Menu

The symbols to the right of the Complex Power graph are:

P active power

Q reactive power

S complex power (vector sum of P and Q)

Table 4.20 lists the right-click menu items for the complex power graph.

Table 4.20 Right-Click Menu Items for the Complex Energy Graph

Main Menu ltems

Description

Setup

Opens the Digital Graph SetUp dialog box.
See Figure 4.46 on page 4-58.

Zoom/Unzoom

Enables or disables the Zoom feature.

Phase

Opens a submenu for a selection containing these
options: System, A Phase, B Phase, or C Phase.

GRD 72A-1998-01 Rev. A 1/03

4-57



Setup

Setup

Click Setup in the right-click pop-up menu to open the Digital Graph
SetUp dialog box (Figure 4.46). Use the box to select colors for all three
vectors in the complex energy graph, as well as the axes, the circle, and
the background. Also use the dialog box to set the line width and line
types for all elements of the graph. Click OK to close the dialog box.

Digital Graph SetUp 4 x|

Wfidth Line Type
|Solid ~]
|Solid ~]
|Solid ~]
|Solid ~]
|Solid ~]

Lef Lo

[
L

_|
i
K

Circle I _I I 1
BkGnd _|
ak I Cancel |

Figure 4.46 Digital Graph SetUp Dialog Box

L

Zoom/Unzoom

The Zoom/Unzoom feature enlarges an area of the complex power
graph. To use the feature, right-click and select Zoom/Unzoom in the
pop-up menu. The pop-up menu closes with the Zoom feature in effect.

To select an area, click the left mouse button in the diagram and drag the
cursor down and to the right. A dashed rectangle appears around the
selected area. When the mouse button is released, the selected area is
enlarged.

To deselect the Zoom feature, right-click in the complex power graph
and select Zoom/Unzoom in the pop-up menu. When the pop-up menu
closes, the complex power graph returns to its normal state.
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Input/Output Meter

The Input/Output meter in Figure 4.47 indicates the transducer input

with a red needle and the transducer output with a purple needle.
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Figure 4.47 Input/Output Meter for Pulsed Output Transducers

Right-click in the Input/Output meter and click Change Scale to open
the Scale Setting dialog box (Figure 4.48). Select Manual and enter the
minimum and maximum values for the meter scale. Click OK to close the

dialog box.
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Figure 4.48 Scale Setting Dialog Box
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Pulse Recorder
|

Pulse Recorder

The F6Meter Control Panel can test up to four pulsed transducer outputs
simultaneously. The pulse recorder in Figure 4.49 displays, in real time,
the number of pulses received during a test and the calculated energy
between the displayed pulse and the previous pulse for each output. The
energy can be displayed in Counts Per Hour (CPH), energy per pulse,
and pulses per energy unit.
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Figure 4.49 Pulse Recorder for Pulsed Output Transducers

Output ID Selects which calculated energy for the transducer
outputs (up to four) is displayed in the Input/Output
meter's output quantity and the Output field. The
number of outputs, and the names of the outputs in
the selection list, are set in the Device Settings
window.

Values Are Selects whether the Input/Output meter and the
Output field quantities appear in secondary or
primary units. The quantities are converted to the
primary unit using the Potential Transformer Ratio
(PTR) and Current Transformer Ratio (CTR) in the
Device Settings window.

460 72A-1998-01 Rev. A 1/03 (R



F6000 Family of Power System Simulators User Guide

Mode

To conduct a transducer test in Auto mode, select Auto in the Mode
pick list. The confirmation box in Figure 4.50 appears in the Control
Panel. Click OK to close the warning box and reconfigure the Control

Panel for Auto mode. Chapter 5 ”Basic Test Procedures”, discusses how
to conduct transducer tests in Auto mode.

Manual mode source configuration is different From the Auto mode source configuration. The instrument wil
reconfigure, Do you wank to Continue?

Figure 4.50 Auto Mode Confirmation Box

Refer to ’Mode’’ on page 4-31 for a description of Auto and Manual
modes.
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Device Settings for Pulsed Output Transducers

Click Device Settings in the Control Panel to open the Device Settings
window. The fields in the upper portion of the window are the same for
both analog and pulsed output transducers. See *’Settings for Analog
Output Transducers” on page 4-33. Figure 4.51 shows the composition
of the Device Settings window when the Control Panel is configured to
test a watthour transducer.
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Figure 4.51 Device Settings Window with a Pulsed Output Transducer Selected
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Nameplate Data

Use the manufacturer’s transducer documentation to enter the name of
the manufacturer, as well as the model number and serial number of the
transducer (Figure 4.52). These entries identify the summary reports that
document the test results.
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Figure 4.52 Device Nameplate Data

The last three checkboxes under the model and serial numbers designate
pulsed output transducers:

= Watthour

= \Varhour

= \olt-Amphour

Select a box for each transducer type to be tested. A tab opens in the
lower portion of the Device Settings window for each box checked.

Below the checkboxes, enter general test data. The fields in this portion
of the Device Settings window are the same as those defined in
’Nameplate Data’” on page 4-34.
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Pulsed Output Transducer Tabs

Summary of
Device Settings

Basic Settings

The three tabs for pulsed output transducers are similar, but they differ in
the measurement units and default settings they use.

For purposes of this summary, the device settings tab for pulsed output
transducers is divided into these sections:

= Basic Settings

= Pulse Recorder Settings
= Auto Settings

e Input Mask

Table 4.21 lists the and possible values for the first group of settings in

the Watt tab.

Table 4.21 Basic Transducer Settings

Field

Value

Phase

Select 1 for a single phase
transducer and 3 for a three phase
transducer.

Number of Elements

Select the number of elements in
the transducer. This field is only
relevant to power and energy
transducers. For a single phase
transducer, 1 is the only option.
For a three phase transducer, the
options are 2, 2.5 and 3.

Calculated Quantity per Element

Enter the Calibration Qty.
(Quantity) per Element.

Scale Factor

Enter the transducer's Scale Factor
or Meter Constant. Then select
the type of scale factor: Counts
Per Hour (CPH), energy per
pulse, or pulses per energy.

Accuracy

Enter the transducer's percent
accuracy for this function. This
value is used to evaluate Pass/Fail
in the Summary Reports.
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Pulse Recorder
Settings

Calculate the scale factor for the device under test as follows:

[(No. of Elements) x (Calibration Quantity/Element)]
Counts Per Hour

Scale Factor in WH/Pulse =

In the watthour tab, if the Calibration Quantity/Element is 500 Watts and
the number of elements is 3, the scale factor is (500 x 3 = 1500) divided
by 60 counts per hour (1500 divided by 60 = 25 Watthours per pulse).
Thus, this transducer measures 25 Watthours for each pulse recorded,
0.04 pulses/Watthour.

Table 4.22 explains the second group of settings in the Watt tab.

Table 4.22 Pulse Recorder Settings

Field Value

Test Units Select the test units for the Pulse Recorder and
the Summary report. The choices are: CPH
(Counts Per Hour), energy per pulse and pulses
per energy unit.

Pulse To Start Enter the number of pulses that must occur before
the test starts. The minimum number for Pulse To
Start is one. This value applies to ALL outputs in
the test.

Pulse for Test Enter the number of pulses that must occur before
the test ends. The minimum number for Pulse For
Test is one. This value applies to ALL outputs in
the test.
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Auto Settings Table 4.23 lists the Automatic mode settings.

Table 4.23 Auto Settings

Field Value

Action Quantity Select the source type, Voltage or Current, to
be varied by the Auto Test for selected
transducer function.

VI Phase Angle Enter the current phase angle to voltage phase
angle relationship for the Auto Test. The values
are entered as the voltage angle less the current
angle. Therefore, entering 45 makes the current
lag the voltage by 45°. For example, enter 45°
for the VI Phase Angle and an A phase voltage
angle of 0°. The calculation is then 0° — (45°) =
—45°, Entering a VI Phase Angle value causes
the Power Factor field to automatically update
reflecting the new VI Phase Angle. VI Phase
Angle is available for Phase, Power and Energy
transducers.

Power Factor Enter the power factor for the current phase
angle to voltage phase angle relationship for
the Auto Test. Enter a numeric value between
zero and one. Then specify Lag or Lead.
Entering a Power Factor value causes the VI
Phase Angle to automatically update reflecting
the new Power Factor.

Test Type Select the Auto Test type: Meter Constant
(Full Load), No Load, Creep or User Defined.

Test Type % Enter the percentage of the Action Qty. for the
Auto Test. For a Meter Constant (Full Load) test
the Test Type % is fixed to 100%. For a

No Load test the Test Type % is fixed to 0%.
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Table 4.23 Auto Settings (Continued)

Field Value

Sys. Cal. Qty. The System Calibration Quantity equals the
Calibration Quantity/Element multiplied by No.
of Elements multiplied by Test Type %. In doing
this calculation, round half elements up to the
next whole element. For example, if No. of
Elements = 2.5, use 3.0 in calculating the Scale
Factor. The Sys. Cal. Qty. are transducer

function dependent.

Represents the calculated time for the sum for
the Pulse to Start and Pulse For Test to occur
when the Sys. Cal. Qty. is applied to the
transducer.

Max Test Time

Max On Time This value is equal to 125% of the Max. test
Time. An Auto test turns off the Enabled sources
when all counters have counted the correct
number of pulses or when the maximum on
time is reached. Max. On Time is not editable

for No Load Test Type.

Click Source Configuration in the Auto Settings section to open the
Source Configuration window (Figure 4.53).

Source Configuration ﬂ

Source Amplitude Phasze Frequency Range

WA, 120.00 Q.00 B0.000 150.000

WE 120.00 240.00 B0.000 150.000

W 120.00 120.00 B0.000 150.000
I 0139 Q.00 B0.000 FA00
|2 0139 240.00 B0.000 FA00
|3 0139 120.00 B0.000 FA00

Cancel |

Figure 4.53 Automatic Settings Source Configuration Window
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Input Mask

The entries in the other four columns show how the source table in the
Control Panel are configured when Auto mode is selected. The entries in
these columns depend on all five settings in the Auto Settings section. For
a description of these settings, refer to ’Auto Settings” on page 4-38.

The rows of the Input Mask correspond to a transducer output. The
number of rows equals the No. Of Outputs selection. Therefore, there
will be one row for each output. The columns are numbered 1 through 8
and correspond to inputs 1 through 8 on the F6000. Placing a check
mark in a column in a row assigns the input with the column's number to
that transducer's output associated with that row.

= |If the outputs are defined as unipolar, check one input in each
row.

= |f the outputs are bipolar, check two inputs on each row. When

assigning the inputs to a bipolar output, the inputs need not be
adjacent to one another.

A cyan background indicates that a box can be checked. When the
required number of inputs for an output have been checked, the
background of the rest of the inputs in that row turns dark gray. Also, any
given input can only be assigned to one output. In other words, only one
box in each column can be checked.

Figure 4.54 shows a typical setup for three bipolar outputs.

Irput Mask

Figure 4.54 Input Mask
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Unipolar or Bipolar (KYZ)

If the transducer outputs are a single Normally
Open or a single Normally Closed contact,
select Unipolar. If the transducer's outputs are

a form C or KYZ output contact, select Unipolar.
Figure 4.55 shows Unipolar and Bipolar switch
configurations.

"1
b

COoM Y
Unipolar Bipolar
Outputs Quput

NC Hj z

Figure 4.55 Unipolar and Bipolar Output Configurations

No. Of Outputs

No. Of Outputs defines the number outputs tested
for the transducer function. Select a number from 1
to 4 from the drop-down box. The default names
that appear in the Control Panel Output ID
selection list and the Test Summary reports are
Output 1 to Output 4. Click on the document icon
next to the No. Of Outputs field to change the
default names. Figure 4.56 shows the Output
Name dialog box. Enter a new name for each
output in the Name column as desired. Click OK to
close the dialog box and apply the new names.

xi
Dutput
D Hame
1 Cutput 1
2 Output 2
3 Output 3
Cancel |

Figure 4.56 Output Name Dialog Box
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Watthour The Watthour tab contains the settings used to test a watthour transducer
(Figure 4.57). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.

wiathou |
Mool Elsments |70 - I—
Cal Dy FElernert 500 00 el Euse T St |1
SceFactr  [s000  [coH w]| e oo E
Stcaacy %] |03 s Ain | P = |
Audo Setings
.hnqu"nl:lt!,l e - Ttﬂ:T:ﬂH |I'.'I|_-|u [ j | S r~ urpﬂ. ' Emm
W Phase Angle 0100 Deg | SeCalOy 1500w
Poasser Faichior |1IIIII:| ||_¢g rl hlau'lmlel E—— [80.0F Outputs |-| 'lﬂj
Bouroe Configuration | Shep Resporss [0 3545 Femmss
Figure 4.57 Device Settings Watthour Tab
Table 4.24 lists the values for the Auto settings in the Watthour tab.
Table 4.24 Auto Settings for the Watthour Tab
Setting Value
Sys. Cal. Qty Watts
4-70 72A-1998-01 Rev. A 1/03 (R



F6000 Family of Power System Simulators User Guide

Varhour The Varhour tab contains the settings used to test a varhour transducer
(Figure 4.58). To modify the default settings, refer to the test protocol and
to the manufacturer’s transducer documentation.

Varhou |
Moof Elsments |20 - Cuipat |0

Pube To St |1 Duggnd 1
1Cal O by, o st | 50000 0] ar i
Schefsctn [ooon oz P forle 2

Aty %) |_1 3 Wakag A | F ;'|

S Sedtirgs:

oo Oy |:l..uu-l ~r| Tesn Tpe |p._| Lo j | % € ripcln = Pipciar [K¥2)
Wi Phate Angis [30 0 Deg  SeeCalQy [0 v

Powser Faotor |I]IlI |__5.g -—I Ma:Tu:HTml L Ho)Of Dt |-| -Iﬂ

Sorce Cenfigusion | Max On Tims | ! hommcss

Figure 4.58 Varhour Tab

Table 4.25 lists the values for the Auto settings in the Varhour tab.

Table 4.25 Auto Settings for the Varhour Tab

Setting Value

Sys. Cal. Qty Vars
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Volt-Amphour

The Volt-Amphour tab contains the settings used to test a volt-amphour

transducer (Figure 4.59). To modify the default settings, refer to the test
protocol and to the manufacturer’s transducer documentation.

Wolkimghou |
Fame |'_| 1-| ||:'__1| ﬂ I Inget Mask
Houol Elements |10 -
Cal Oy /Elemert[So0 00 Wik Buse To e |
ScaleFactr  [E0.00 EE it 2
Sciaacy %] ||'I:': Valme by | p ) j
Audn Sellings
Bechioe Qhy, Cuseri - TesType  |Fid Lo =11 L  Unipolw = Bipolas [KYZ]
vl Prass Angle [0 Deg  SeCay 1500 wa
Powsar Fachor |1IIlI|] ||__5.._- r| MpTﬂTml hommes B OF Diustgeats | Tl_lﬂJ
5 cuace Configurstion | M= On Tims | ! homimces
Figure 4.59 Volt-Amphour Tab
Table 4.26 lists the values for the Auto settings in the Volt-Amphour tab.
Table 4.26 Auto Settings for the Volt-Amphour Tab
Setting Value
Sys. Cal. Qty VA
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Battery

WARNING

ZAN

Locate the Battery section (Figure 4.60) in the lower left corner of the
Control Panel. If the test protocol requires a DC voltage supply, turn the
battery on before conducting the test. Typically, the device under test
requires a DC voltage from the battery to send output signals to the
instrument. Use the pick list next to the On/Off button to set the battery
voltage. The options in the list are 48 V, 125V, and 250 V DC.

—Battery
|4E="v" vI

Figure 4.60 Battery Controls

Click the button to the left of the pick list to toggle the battery simulator
on and off. The battery simulator has the following operating
characteristics:

= When the battery simulator is on, it provides continuous output
while the user conducts tests or changes the logic settings.

= The battery simulator provides continuous output when either the
Control Panel or the Configuration display is open, or when a
third party application is running.

< When the battery simulator is on, a red BT icon appears in the
lower right corner of the Control Panel.

= The battery simulator switches off if the Control Panel is closed or
if communication with the F6000 Instrument is lost.

Care should be taken when using the battery simulator as it is capable
of up to 250 V DC at 60 Watts.
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Save a Control Panel Configuration
_____________________________________________________________________________________________________________________|

Save a Control Panel Configuration

To save a setup on the Control Panel, click File | Save in the top

menu bar. To save a setup under a new name, click File | Save As.

The application saves the new Control Panel information in an .f6x file.
The default settings for the Control panel are saved in a file named
Default.f6x. The Control Panel uses the settings in this file when it first
opens.

To designate a new file as the file used at startup, click Tools] Setup and
click the Control Panel Browse button. Use the Select Control Panel file
dialog box to designate a new file and click Open.

Summary Reports

To create a summary of the current test results:

1. Click Summary | Report Configuration in the top menu bar to
configure the summary report.

2. Click Summary ] Test Results in the top menu bar to view the data
selected in the Report Configuration window.

3. Save or print the summary report.

To retrieve a previously saved report, click Summary | Open Results in
the top menu bar.

The next sections explain how to create and save summary reports.
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Report Configuration

Click Summary | Report Configuration in the top menu bar to open the
Report Configuration window (Figure 4.61). The window opens with all
the options selected.

Report Configuration ﬂ
¥ Title ISampIe Report Configuration
¥ Logo IFZ"-.DDb|E'\DDBL35'\WDrkBDDk'\F5X FilezhLog J
I DateJTime|MWDDM |
v PageMumber | gft ™ Center i+ Right
[+ FEO00 Configuration [+ FEO00 Source T able

v Transducer Test Parameters v Transducer General Parameters

v Comments v Graph

v “alues Super Sample ||:|

v Select it ak | Cancel |

" Test Results

Figure 4.61 Report Configuration

To configure a test report in the Report Configuration window:

1. Enter a descriptive title for the report.

2. Include a company logo in the report, or deselect for no logo.
3. Select a format from the Date/Time drop-down list.
4

Select the position of the page number at the bottom of the page in
the printed version of the report.

5. For each of the checkboxes in the lower portion of the Report
Configuration window:
= Leave the box checked to include the corresponding data in the
summary report.
= Uncheck the box to remove the corresponding data from the
summary report.

6. Click OK to close the Report Configuration window and return to the
Control Panel.
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Test Results
|

Test Results

Click Summary | Test Results in the top menu bar to open the Test
Summary window. Figure 4.62 shows the Test Summary window with all
the options in the Report Configuration window selected.

x|

r‘“ ~ FéMater Control Panel

Jobe, b
FEOOD Contigunation FROCH bngtnamant Diatails

SmatH 3 Ao A Ingaad Tpp mirnpe  Sannpheg Fale T He | HengiBa
Fiaguercy Ed Hz ingss Fange A00 - +A00 Farmaare Yernon 1.0rm
FEDND Spums Tabés WA VB (s n 12 13
Al i ES0 G300 E30D S.000 5000 5000
Fhisan 0m 24000 12000 i 24000 12000
Fiequemicy B0000 Ef000 E0L00D B0 DD B0D0G E0U000
A anvge 000 75 00 75 00D 7.500 .50 1500
Transducer Geneml Pammeles
(LT BT Muodel Mo Seial Mo

Tppe lafam FTH i H| Cal Quy OverAange 20000 % a3 Vol age 15000 Yol
Phase 3 CTH 11 Mo Vol sge 120000 Yollg M an Cumard B0 Emp
M [ Elwrmenis 30 Ay 0 % M Cumand 800 Avga o o 0000 00 'l
Trarzducar Tes! Farsmsters s Sattng] Mude L Fel Muareal
Chacisssios Loz Zeayn Wl 000 Wan Exp Aespome Tune 200 O S
Directoraliy L rcheeschenl LT 1500000 st Ot 10 Dt 1
Aaled Oufpad a1 e Bacbon Ouanbiy Crmnimd Slep SEw Hia
st Ain Secorday 1 Phase Angie 0K Dieg an}'frn 10000 [ Lagi
Tes Resulls ngat/Ouapul Tesk P Thalpuk 0l -

- Ddpak iy Dluscaad in =

bputin K | T OE o | YFulScae| X Emo

Commanis |
=
=]
[ ] Pried / Fiirvins | Eganfept |  Ciows [ Irsped

Figure 4.62 Test Summary
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To create the report shown in Figure 4.63, open the Report Configuration
window and uncheck F6000 Configuration, F6000 Source Table, and
Transducer Test Parameters. Then close the Report Configuration
window and click Summary ] Test Results in the top menu bar.

x
P FiMater Control Panel
(00 thalel Lanllol LAne
o 1) S 1P i
FEODD Conligunation FROO bnginamarns Distails
Smarh 3 St 3 Inged T ppe wApE  Senpheg Aals 00 Ha [JHendbo
Fisguese E0 Hz  ingad Blange 00 - +100 Farrase W ernon 1arm
Transducar Genenal Faramelsds
M araad molurey Modsl No Seinl Mo
Tpe T ] FTH 11 Col QipDverAarge X0O0X i Vol aoe 15000 Violks
Frimze 3 CTH 1 Mom Vollege 120000 Yotz a8 Cusrerd B0 o
Mz [H E ereaniiz A0 ALCidbC o3 X Mo L usaml 500 Sarpn s Firesri TOIR] 4 e i
Tegt Besulis I Tisgad Tt - IroutsLitpart -H e/ at £
Ik i Kol :'r':ﬁ":l'_ u:"."_::l" % Full Scalm| % B
'.'.T.-:rrn-:-rl-. |
=
=
Save | Pl Priresisy | Eait Hapial | Chadn I
J

Figure 4.63 Reconfigured Test Summary

The report in Figure 4.63 contains these sections:

The report title and date of creation in the header.
General parameters for the device under test.

A table of the current test results.

A field for comments entered by the user.

A graph of the test results.
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To save a report as an Excel worksheet, click Save at the bottom of the
Test Summary window. Enter a file name in the Save As dialog box and
click Save. This report appears when Summary | Open Results is selected
from the top menu bar of the Control Panel.

To export a report, click Export Report at the bottom of the Test
Summary window. Enter a file name in the Save As dialog box, select a
file type (.rtf, .xls, .doc) and click Save. Reports are opened separately
from the F6Meter Control Panel.

To print a report, click Print] Preview at the bottom of the Test Summary
window. Then click the printer icon in the top toolbar of the preview
window.

Open Results

To open previously saved test results:

1. Click Summary | Open Results in the top menu bar of the Control
Panel.

The Open dialog box appears (Figure 4.64).

2%

Look: i I'a FE Test Data j A EF Eg-

File narme: | Open I
Files of twpe; IWnrksheet Files [*.xls) j Cancel |
S

Figure 4.64 Open Test Results

2. Select the folder and file name of the previously saved report.
3. Click Open and the results appear in the Test Summary window.

NOTE Only Test Summary reports saved in Excel format (.xls), can be opened
' by the Control Panel.
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5. Basic Test Procedures

The test procedures in this chapter introduce the various controls on the
F6Meter Control Panel. Complete the basic setup procedure in ”Setup
and Configuration” on page 3-1 before conducting these tests.

Prepare for a Transducer Test

To prepare a Transducer Test:
1. Connect the transducer to the F6000 Instrument front panel.

The sample procedures in this chapter assume the transducer is
properly connected to each of these sections of the instrument front
panel:

= \oltage and current sources
= Logic inputs

= DC meter inputs

= Battery simulator

Use the manufacturer’s transducer documentation to make the
connections correctly.

2. Turn the F6000 Instrument on and make sure it boots up properly.

WARNING Proceed with caution. The high intensity yellow LED flashes on the
instrument front panel when the battery simulator or any output source
is on or enabled to indicate the potential for dangerous or fatal voltages.

3. Launch the F6Meter Control Panel (Figure 5.1 on page 5-2).
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Prepare for a Transducer Test
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Figure 5.1 F6Meter Control Panel
4. Check the source configuration in the instrument display to verify that
the computer is in communication with the F6000 Instrument.
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How to Test a Watt Transducer

Use the F6Meter Control Panel to test a Watt transducer:

= Set up the source table
= Enter the device settings

= Configure Ramp/Set Sources

e Conduct the test

These procedures use a Watt transducer to test an analog output device.

Set Up the Source Table

Set up the source table as shown in Figure 5.2. This test uses one phase
and two sources — VA at 100 V and I1 at 5 A.

— Sources

Sz Amplitude Phaze

Frequency

Ranage

On Enable

3
3

va| [rio o [eom < fisood B

L fea |40 60000 :| |75.000 :|

i [es 120 [enooo < [Eo00 =
[ [rom = [Eom

A1l Js |0 [e0.000 = [7.500

s [z40 [eooon = [7500

3] [5 [iz0 [eooo0 =] [7500

=l [ [ooom < [7500

&
&
&
R

&

Figure 5.2 Source Table Settings for the Watt Transducer Test
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Enter the Device Settings
. __________________________________________________________________________________________________________________________________|

Enter the Device Settings
1. Click Device Settings in the lower right section of the Control Panel.

The Device Settings window opens (Figure 5.3).

pewcesettings £
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P wan I okl - fymp I Cusierd [ Powai Facio [ et I Velldmphoin

I~ Yo I™ Vokage I Esecusncy ™ &C Phase ™ Viho

Mormiral Vol ags |11 00 "Wully FrE [10 [1.0 Besporse Tme [400 1 s
hhorrarsal Cumend |5|I Amps CTR || ] | o Sptibeny T |'.|-,||| |“:,,_.: ﬂ
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e . il e =
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Figure 5.3 Device Settings Window — Watt Transducer
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2. Select 1 in the Phase drop-down list in the Watt tab. Otherwise, use
the default settings shown in Figure 5.4.

The number of elements changes from 3.0 to 1.0. The Scale Factor is
500 Watts/mAmp, and the Rated Output is 0 —> 1 mAmps. The Max
Value on the input side is 500 Watts.

i
Phars : = Viekas e [—;l Characteiste G raph
Mool Ebemards 10 ] Scale Facte [F0000 Waltimimgs
Mol Qupute |1 =] i&| || FE000 Input
Aocwsop (%) |03 Flange I 1Ll -+l j |"'-""':': j
Tl Dt FE bt | 50000 Wiatt | - Chamactsiilics ;
Ao Salirgs Tipe |Line £
Achion Oty Craend :I = Unidesctiona " Bidecionsl E
Fasnslm Amplude =) Ft.lhd —
W1 Prase Angle | 000 Dy lJ ! JIT’;T‘
FowsFactn  [1000  |Lag = FputiWatt|  Oupud g
Siap Sizm 50 whadl zm'.,r_.,._., .0 | o 1 i i I
S e Confiuation | || M Vake [z000 [IOEETEE 0 100 |E:I.|-|'-.~.'..u?:|'] 400 500
Figure 5.4 Watt Tab Device Settings
3. Click OK to close the Device Settings window and return to the
Control Panel.
Configure Ramp/Set Sources
Configure Ramp/Set Sources as shown in Figure 5.5:
1. Check VA only (clear VB, VC, I1, 12, and 13).
2. In the Rate or Delta Step drop-down list, select 10.
=Ramp/Set Sources Mods Fate or
va b 1T e g Delta Step
" Ramp I-“:I j
Bl 12 T amp/Set
Lhange
wel- 12 " Phaze Alll
i+ Amplitude Stare |
- Frequency Fecal |
Figure 5.5 Settings in the Ramp/Set Sources Section
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Conduct the Test
|

Conduct the Test
Check that all Control Panel settings are correct. Use the default settings
on the right hand side of the Control Panel:

= Source selected under the Action meter: VA
« Test Type: Input/Output
e Transducer: Watt

To test the accuracy of the Watt transducer:

1. Use the drop-down list in the lower left corner of the Control Panel to
select 125 V for the Battery.

2. Click the button to the left of the drop-down list to turn on the
Battery.

3. Enable VA and I1. In the Enable column of the source table, click the
Enable switch for VA and the Enable switch for 11. The box around
each switch turns green.

NOTE To enable all the sources in the source table at once, right-click in the
' Enable column. Then select Enable All in the pop-up menu that appears.

4. Click System Output below the source table.
VA and I1 supply input power to the transducer.
Before changing the voltage, check the following items (Figure 5.6):

= The Input/Output meter indicates 500 Watts. The values for
Input and Output below the meter are nearly equal.

= The Action meter indicates 100 V.

e The DC Output meter indicates 1 mAmp.

= The first data point in the Input/Output graph lies along the
red dashed line.
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Figure 5.6 Indicators and Displays for the Watt Transducer Test

5. Click the Ramp/Set down arrow to change the input voltage from
100 Watts to 90 Watts.

Observe that the Action meter reads 90 V and the DC Output meter
reads 0.9 mAmps. The Input/Output meter reads 450 Watts and the
second data point appears below and to the left of the first in the
Input/Output graph.
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Conduct the Test
|

6. Continue to step down the input voltage in 10 Volt increments.

a. Click the Ramp/Set down arrow for each step down.
b. Click the Ramp/Set up arrow to increase the input voltage in 10
Volt increments.
To conduct the test by varying the current:

a. Clear VA and check 11 in the Ramp/Set Sources section.
b. Select 1inthe Ramp or Delta Step drop-down list.

Use the up and down arrows in the Ramp/Set Sources section
to vary the current.

In a successful test, all the data points lie along the red dashed
line in the Input/Output graph. The actual transducer output
indicated by the data point then equals the expected
transducer output, indicated by the red dashed line.

c. Toendthetest, click System Output and then disable the enabled
SOurces.

The sources VA and 11 turn off and the three meters under the
Input/Output graph indicate 0.

7. To view the test results, click Summary | Test Results in the top menu
bar.

The current test results appear in the Test Summary window
(Figure 5.7).
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Figure 5.7 Sample Test Summary for a Watt Transducer

8. Click Close to close the Test Summary window and return to the
Control Panel.
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Test a Watt Transducer in Auto Mode

Test a Watt Transducer in Auto Mode

Auto mode uses pre-set parameters to simplify the test setup. This part of
the sample test procedure explains how to test a Watt transducer in Auto
mode.

Configure the Auto Settings
To test the transducer in Auto mode:

1. Select Auto in the Mode drop-down list on the right side of the
Control Panel.

A confirmation dialog box appears (Figure 5.8).

ControlPanel 5'

Manual mode source configuration is different From the Aukto mode source configuration. The instrurment will
reconfigure, Do you wank to Continue?

Figure 5.8 Auto Mode Confirmation Dialog Box

2. Click Yes in the dialog box to confirm the new Auto settings.

The entire Control Panel reconfigures to reflect the current Auto
mode settings (Figure 5.9):

< The Amplitude and Phase settings for VA and I1 change only if
the Auto settings in the Device Settings window change.
= The range setting for VA and I1 is adjustable.

= The settings in the Ramp/Set Sources section are pre-set and not
adjustable.
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Figure 5.9 Control Panel Configuration for the Watt Transducer Auto Test
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Configure the Auto Settings

3. To change the settings for Auto mode, click Device Settings in the
Control Panel.

The Device Settings window opens. The Auto Settings section of the
Watt tab shows the current settings for Auto mode (Figure 5.10).

wat |

Phae || L lr| Wi Bl | ;I Chsiacimisse Giash

ouol Elements 110 =] Seaks Fackr (007 Watimimgs l

Mo Dudputy |1 =] 18 | FE000 Inpu

Avouscy €] [0300 Renge  [00. 470 %] fmimrps =] [

Caal Oy, /et | 5001 0 Wwish || Chaisclesisics I

Budn Settings Type [ Lirwat =] -

D e  Unideectorsl  { Babeectoral | 504

Farsmata Snphiude ) Blatad - - 4 I

V1 Phace Angle [0100 Deg || Duput iz =] e =)

PonstFacler  [1000  |Lag 7] Ingrad] ik | Dutput i) I

Sl Size [Fom Wt || ZeoVake (00 [ |
S puroe Conbguration b IF[':”] | 500

Figure 5.10 Watt Tab Auto Settings

4. In the Action Quantity drop-down list, select Voltage.

VA changes from 120 V to 10 V, and 11 changes from 0.4166 A to
5A.
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5. To check the new source table settings, click Source Configuration at
the bottom of the Auto Settings section of the Device Settings
window.

The Source Configuration dialog box opens. The dialog box shows
the source table settings for each active source (Figure 5.11). VA is
10VandIlis5A.

Source Configuration ﬂ
Source Amplitude Phasze Frequency Range
WA, 10.0000 Q.00 E0.00 150.00
I 5.0000 Q.00 E0.00 FRall]

Cancel |

Figure 5.11 Source Configuration Dialog Box — Watt Transducer

6. Click OK to confirm the settings in the Source Configuration dialog
box.

7. To change the default value for other Auto settings in the Watt tab,
delete the existing value from the field and enter a new one.

8. When the Auto settings are correct for the device under test, click OK
to close the Device Settings window and return to the Control Panel.
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Conduct the Test
|

Conduct the Test

To conduct the Watt transducer test from the Control Panel:
1. Turn on the Battery.

2. Right-click in the Enable column and select Enable All to enable VA
and I1.

3. Click System Output to turn VA and 11 on.

The Input/Output, Action, and DC Output meters all register initial
values that correspond to the Auto settings in effect. The Input/Output
graph shows 50 Watts input to the transducer and 50 Watts output
from the transducer.

NOTE When in Auto mode, the settings in the Ramp/Set Sources section are
' not available. They do show the settings that Auto mode uses to vary the
: action source or sources.

4. Click the Ramp/Set up arrow in the Ramp/Set Sources section.

The action source, VA, steps up 10 Volts and the Input/Output meter
indicates 100 Watts.

5. Click the Ramp/Set up arrow until VA equals 100 Watts and the
Input/Output meter reads 500 Watts.

6. Click System Output and then disable the enabled sources to turn off
the sources and end the test.

7. To view the test results, click Summary | Test Results in the top menu
bar.

The current test results appear in the Test Summary window
(Figure 5.12).
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Figure 5.12 Sample Test Summary for a Watt Transducer — Auto Mode

8. Click Close to close the Test Summary window and return to the
Control Panel.

9. To clear the data points from the Input/Output graph, right-click in
the graph and select Clear.

10. To restore the source table to its original settings, select Manual in the
Mode drop-down list. Then click Yes in the confirmation dialog box.

The source table and the rest of the Control Panel reconfigure.
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How to Test a Watthour Transducer

Use the F6Meter Control Panel to test a Watthour transducer:

= Set up the source table
= Enter the device settings
= Conduct the test

These procedures use a Watthour transducer to test a pulsed output
device.

Set Up the Source Table

Set up the source table as shown in Figure 5.13. Use six sources for this
test — VA, VB, and VC at 100 V each, and 11, 12, and I3 at 5 A each.

—Sources

Sto Ampliude Phase  Frequency  Range  On Enable
sl oo Jo [fooo0 = fiscoonH B R
T O s T e S
wi| froo [izo [eoooo < fsoonH R R
[o O T | s

NG o [fooon = [fsi0 H R R
[z NB [240 [eoooo = [Fs00 =

13 [ f120  |en.oo0 i“?.ann :| B B
BE [0 [eooon - [FE00

Figure 5.13 Source Table Settings for the Watthour Transducer Test
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Enter the Device Settings

To enter the device settings:

1. Click Device Settings in the lower right portion of the Control Panel.

The Device Settings window opens (Figure 5.14).
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Figure 5.14 Device Settings Window
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Enter the Device Settings

2. Click the checkbox for Watthour near the top of the window.

The Watthour tab opens in the lower portion of the Device Settings
window (Figure 5.15).
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Figure 5.15 Watthour Tab Device Settings

3. Check the manufacturer’s transducer documentation to determine the
counts per hour setting for the transducer. Enter the setting in the
Counts Per Hour field of the Watthour tab.

For example, if the device under test is a Watthour transducer set for
3,600 counts per hour, enter 3,600 in the Counts Per Hour field.

4. Verify that the Unipolar/Bipolar (KYZ) selection is correct. Check the
manufacturer’s transducer documentation to determine the correct
setting.

5. Select the required number of outputs in the No. Of Outputs
drop-down list. Configure the input mask according to the number of
outputs selected.

6. Increase the figure in Pulse to Start from 1 to 3.
The test begins after the third pulse.

7. Increase the figure in Pulse for Test from 2 to 20.
The test runs for 20 pulses.

8. After verifying that the settings in the Watthour tab are accurate, click
OK to close the Device Settings window and return to the Control
Panel.
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Conduct the Test

To test the accuracy of the Watthour transducer:
1. Turn on the Battery.

2. Right-click in the Enable column of the source table and select Enable
All to enable all six sources.

3. Click System Output below the source table.

The test proceeds without further intervention. Monitor the
Input/Output meter and the pulse recorder while the test is under
way. The default Scale Factor in the Device Settings window is 25
Watts per pulse. The Input/Output meter increments by 25 Watts for
each count registered in the pulse recorder.

During the test, the pulse recorder shows the number of pulses
registered as well as the counts per hour. The pulse recorder counts
to the value entered in the Pulse for Test field of the Device Settings
window.

4. To view the test results, click Summary | Test Results in the top menu
bar.

The current test results appear in the Test Summary window
(Figure 5.16 on page 5-20).
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Figure 5.16 Sample Test Summary for a Watthour Transducer
5. Click Close to close the Test Summary window and return to the
Control Panel.
6. When prompted with Do you want to save the Report?, Click No to
return directly to the Control Panel.
7. To conduct another test, click Reset in the pulse recorder. Then click
System Output again.
8. To end the test, click Abort.
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Test a Watthour Transducer in Auto Mode

Auto mode uses pre-set parameters to simplify the test setup. This part of
the sample test procedure explains how to test a Watthour transducer in

Auto mode.

Configure the Auto Settings
To test the transducer in Auto mode:

1. Select Auto in the Mode drop-down list on the right side of the
Control Panel.

A confirmation dialog box appears (Figure 5.17).

Manual mode source configuration is different From the Aukto mode source configuration. The instrurment will
reconfigure, Do you wank to Continue?

Figure 5.17 Auto Mode Confirmation Dialog Box
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Configure the Auto Settings
_____________________________________________________________________________________________________________________|

2. Click Yes in the dialog box to confirm the new Auto settings.

The entire Control Panel reconfigures to reflect the current Auto
mode settings (Figure 5.18):

< The Amplitude, Phase, and Frequency settings for the active
voltage and current sources in the source table are pre-set and not
adjustable.

= The range settings in the source table are adjustable.
= The Ramp/Set Sources section has no action sources checked.
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Figure 5.18 Control Panel Configuration for the Watthour Transducer Auto Test
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3. To change the settings for Auto mode, click Device Settings in the
Control Panel.

The Device Settings window opens. The Auto Settings section of the
Watt tab shows the current settings for Auto mode (Figure 5.19).

ol withoa |
Phase 1 - | - gl P sk
E =l oH = Do
] 4
Mook Elerseiis |:;:| -I Bubte To S Ii Dl l.[: 2 L : £ L !
o Skait
Cal Qip Elemeni 0000 wiail
SookFooin [0 [cFH ] Putis Fod [l |:-
Accuescy (K] [0 ikt Are | : '|
Ao Sl
Aetpn Qi |:|l|rl "'l T Tipa |I\-'.-Irl Cond.ant j | £ 7 Unipolar T Bl [K12)
1 Fhass fingls ||]|:|] Deg | S Col Op  [1500 Wik
PowsiFacls  [10000  [Lag =) Mas Teat Tim | P b BoM Oups: [ | G
Source Configuation Step ﬂewllj 345 e

Figure 5.19 Watthour Tab Auto Settings

4. Change these settings in the Watthour tab:
e Counts Per Hour: Delete 60.0 and enter 3600.
« Pulse to Start: Delete 1 and enter 3.
« Pulse for Test: Delete 2 and enter 20.
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Conduct the Test

5. Click Source Configuration at the bottom of the Auto Settings section
to open the Source Configuration dialog box. The dialog box shows
the source table settings for each active source (Figure 5.20).

Source Configuration ﬂ

Source Amplitude Phasze Frequency Range
WA, 120.00 Q.00 B0.000 150.000
WE 120.00 240.00 B0.000 150.000
W 120.00 120.00 B0.000 150.000

I 4167 Q.00 B0.000 FA00

|2 4167 240.00 B0.000 FA00

|3 4167 120.00 B0.000 FA00

Cancel |

Figure 5.20 Source Configuration Dialog Box — Watthour Transducer

6. Click OK to confirm these settings and close the Source Configuration
dialog box.

7. When the Auto settings are correct for the device under test, click OK
to close the Device Settings window and return to the Control Panel.

Conduct the Test

To conduct the Watthour transducer test from the Control Panel:
1. Turn on the Battery.

2. Right-click in the Enable column of the source table and select Enable
All to enable all six sources.

3. Click System Output to turn the voltage and current sources on.

Monitor the Input/Output meter and the pulse recorder during the
test. The pulse recorder counts to the value entered in the Pulse for
Test field of the Device Settings window.
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4. To view the test results, click Summary | Test Results in the top menu
bar.

The current test results appear in the Test Summary window
(Figure 5.21).
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Figure 5.21 Sample Test Summary for a Watthour Transducer — Auto Mode

5. Click Close to close the Test Summary window and return to the
Control Panel.

6. Click System Output and then disable the enabled sources to end the
test.
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6. Troubleshooting Guide

This chapter contains diagnostic information and troubleshooting tools
for the F6000 Instrument that are designed to pinpoint problems based

on symptoms. Topics include:

< Troubleshooting flowcharts

= General troubleshooting techniques
= Status indicators

= Component checkout procedures

= Error types

= Resolving communication errors

If the solutions discussed in this guide do not resolve the problem, obtain

further assistance by contacting Doble customer service:
Web site: www.doble.com/support/support.htm
Email: customerservice@doble.com
Telephone: 617-926-4900, Extension 321/232/406

Troubleshooting Flow Charts

Diagnostic flow charts are shown in Figure 6.1 on page 6-2 and
Figure 6.2 on page 6-3. Use the flow charts to identify and isolate
problems in F6150 operations.
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Power Up PC
VFD = Vacuum Fluorescent Display and F6150

Check RS/232 or Ethernet Cable

(see "Resolving Communications < NO
Problems” on page 6-11)

Is PC
Communicating
with F6150?

Cable
OK?
FIXED
Check the device
setting in Control
Panel / System Replace P/S
Device Manager. Assembly YES Are Are fans
Resolve any (see "Circuit all 4 Fans ON at
conflicts in Win Board off? power up?
95/98. Replacement”
l on page 7-18)
Replace Fan Assembly (see
”Cooling Fans” on page 7-23)

Check that the Does
350V LED is lit. one I or VI
(see "Voltage or amplifier not

Current Amplifier work?
Board Checks”

on page 6-10)

Replace isolated bad
e YES
amplifier —
(see "Circuit Board
Replacement”
on page 7-18)

Is any 350V
LED OFF?

Is the VFD
status OK?

(LED STATUS
OK)

Figure 6.1 Troubleshooting Flow Chart — Part 1
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—

Call Doble Customer
Service if error is not
resolved

Replace P/S PCB
(see "Circuit

Board |

Replacement”
on page 7-18)

with bad LED
status (see
”Circuit Board

Replace PCB

Replacement”
on page 7-18)

Replace Logic
I/O PCB (see
”Circuit Board
Replacement”
on page 7-18)

(PIS FAIL)

(BAD LED STATUS)

Perform P/S Checkout
Procedure (see "Power
Supply Checks”
on page 6-9)

l(P/S OK) :

Perform LED Checks
(see "Voltage or
Current Amplifier

< (see Table 7.2

If VED is still blank,
replace Display
Module in Front
Panel assembly
(see "Instrument

Front Panel”

on page 7-6)

Call Doble Customer
Service if error is not
identified

Reseat W3
display cable

on page 7-13)

Board Checks”
on page 6-10)

(LED STATUS OK)

YES

NO

Review “Hardware
Error Messages” in
Table 6.5 on
page 6-12

'

Replace appropriate
PCB per table
(see Circuit Board
Replacement”

on page 7-18)

'

Call Doble Customer
Service if error is not
identified

Figure 6.2 Troubleshooting Flow Chart — Part 2
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General Troubleshooting Techniques

General Troubleshooting Techniques

NOTE

If the F6000 experiences difficulties, perform the following external
checks to isolate the problem before removing the cover.

Many of the major problems encountered in the F6000 are corrected by
replacing a board in the unit. Chapter 7 ”Field Replacement
Procedures” explains how to remove a defective board and replace it.

= Check for boot-up errors.

Power up the F6000 and watch the boot sequence displayed in
the VFD (Vacuum Fluorescent Display).

= Check for source errors in the Source Table of the Control Panel.
= Verify the configuration of voltage and current sources.

Click Tools | F6000 Configuration in the top menu bar.
= Check the battery simulator.

Turn the battery simulator on from the Control Panel and measure
its output with a voltmeter.

= Check for short circuits (voltage sources).

Remove all connections to the F6000 and check the source
outputs with a voltmeter. If no voltmeter is available, turn the
source on and check for error messages.

= Check for open circuits (current sources).

Remove all connections and check the source outputs with an
ammeter, or short the output terminals.

= |f the F6000 is connected via Ethernet, verify that the Ethernet
connection is functioning properly.

Ping the F6000 from a DOS window (see Appendix B “Ethernet
Communications”).

If the preliminary external checks do not identify the problem, remove
the cover (refer to page 7-3) and check the LED status of internal
components for proper operation (refer to ”LED Status Indicators”

on page 6-5).

6-4
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LED Status Indicators

The following circuit boards have status LEDs:
= Voltage and current amplifier circuit boards
= CPU circuit board
= Analog I/O board
= Power supply circuit board

VOLTAGE Lethal voltages are exposed with the cover removed. Follow safe
procedures designed to protect against electrical shock. Always turn the
A unit off before making contact with any of the internal components.

Amplifier Circuit Boards

Three current amplifier boards are installed in slots 5-7. Three voltage
amplifier boards are installed in slots 8-10.

Each current and voltage amplifier circuit board has two LEDs that are
visible when looking at the front of the board.

Table 6.1 defines the function of the LEDs.

Table 6.1 Voltage/Current Amplifier Board LED Indicators

Amplifier Indication
Board LED
350V [lluminates steady green after the Power up diagnostics

pass, indicating a healthy status.

This LED is located on the left side of the board, close to
the top edge, as viewed with the front panel oriented
towards the front.

SRC ON Illuminates steady green when the amplifier is enabled
(right side *) | or turned on at the Control Panel, indicating an active
source.

This LED is located on the right side of the board, close
to the top edge, as viewed with the front panel oriented
towards the front.

NOTE If the 350V LED is not illuminating green, replace the amplifier circuit
' board. Refer to ”Circuit Board Replacement” on page 7-18.
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CPU Circuit Board
|

CPU Circuit Board

The CPU circuit board is installed in slot 3. It has twelve LEDs located at
the top of the CPU board (Figure 6.3), and one push button.

STX2 SRX2 STX1 SRX1 ETX ERX CLSN LED3 LED2 LED1 LEDO LOCK RESET

Figure 6.3 CPU Board Status Indicator LEDs and Push Button

= The LEDs indicate communication status (either RS-232 or
Ethernet) and are described in Table 6.2.

= The RESET push button activates a new power diagnostic cycle
when pressed.

Table 6.2 CPU Board LED Indicators

CPU Board | Indication

LED

STX2 RS-422 GPS transmit active.

[D13] Illuminates green during power up only, otherwise it is
OFF.

SRX2 RS-422 GPS receive active.

STX1 RS-232 serial port transmit active.

[D1] Blinks red during RS-232 communication with the
controlling computer.

SRX1 RS-232 serial port receive active.

[D2] Blinks red during RS-232 communication with the
controlling computer.

ETX Ethernet transmit active.

[D3] Blinks during Ethernet communication. This LED is
always OFF if no Ethernet cable is attached.

ERX Ethernet receive active.

[D4] Blinks during Ethernet communication. This LED is
always OFF if no Ethernet cable is attached.

CLSN Ethernet collision.

[D5] Blinks red during power up, and when no Ethernet
cable is attached.
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Table 6.2 CPU Board LED Indicators (Continued)

CPU Board
LED

Indication

LED3

LED2

LED1

LEDO

General purpose lights used for CPU/RAM status and
power-on self-test.

LOCK

1PPS lock for GPS communications (not supported in
software).

Analog I/0 Circuit Board

The analog I/O circuit board is installed in slot 4 and has four LEDs.
When the F6000 is powered up, but idle, all LEDs should be OFF.
Analog I/O board LEDs are defined in Table 6.3.

Table 6.3 Analog I/0 Board LED Indicators

Analog I/O
Board LED

Indication

A/D Test
[D1]

[lluminates red during power up only, then OFF. This
LED is for Doble use only.

= |If the LED illuminates a steady red, the PCB may be
installed in an incorrect slot.

CPU ENAB
[D2]

[lluminates green during power up only, then OFF.

SAFESTAT
[D3]

Should never illuminate green during power up.

SAFECTRL
[D4]

[lluminates green when any source is turned ON.
= Does not illuminate during power up or when idle.

GRD 72A-1998-01 Rev. A 1/03
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Power Supply Circuit Board

Power Supply Circuit Board

The power supply board is installed in slot 11. The board has three LEDs
designated D1, D2 and D3 that are visible from the rear of the chassis.
Refer to Table 6.4.

Table 6.4 Power Supply Board LED Indicators

Power Indication
Supply
Board LED
PSERR Illuminates green for the first 30 seconds after power up,
[D1] then is OFF after completing the Power Supply power
up sequence.
= The power supply has its own power up sequence.
The PSERR LED performs this sequence even if the
CPU board is not installed.
LOFLOW This LED is normally OFF.
[D2] If illuminating green, check the following:
= Check the power supply voltages on the CPU PCB.
= Check for proper fan operation.
BATTON Illuminates green when the Battery Simulator is
[D3] instructed to turn ON, otherwise it is OFF.

= llluminating green indicates only that the Battery
Simulator is instructed to turn ON, and is not an
indication of proper operation.

Fuses In addition to the LEDs, two fuses are located on the power supply board
for the AC input (F3 and F4 designation).
= Fora 115V power supply, the fuse value is 20 A.
= Fora 230V power supply, the fuse value is 10 A.
6-8 72A-1998-01 Rev. A 1/03 ¢4/
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Component Checkout Procedures

This section lists procedures for troubleshooting the following
components:

Power Supply Checks

Power Supply Board

Logic 1/0 Board

Current and Voltage Amplifier Boards
Battery Simulator

Cooling Fans

To verify proper operation of the power supply, perform the following
procedure:

1. Connect a multimeter to a ground point on the chassis, for example
Test Point 8.

2. Measure each of the following test points on the F6000 CPU circuit
board, located in slot 3 of the backplane:

Test Point #8:  Ground (any point on the Instrument chassis can

be used as a reference).

Test Point #5: +5V DC +0.25V
Test Point #7: +12V DC +0.25V
Test Point #10: -12 V DC +0.25V

NOTE These test points are not on the edge of the printed circuit board. They
' are located near the middle of the circuit board.
d 3. Replace the Power Supply Assembly circuit board (04S-0670-01) in

slot 11 if any of the test point voltages are not present. Refer to
”Circuit Board Replacement” on page 7-18.
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Logic I/O Printed Circuit Board Checks

Logic I/0O Printed Circuit Board Checks

If the VFD displays a Logic Input or Logic Output error, perform the
following steps:

1. Verify proper operation of the power supply (refer above to "Power
Supply Checks”).

2. If the power supply is operating correctly, replace the Logic I/O
circuit board (04S-0672-01) in slot 1. Refer to ”Circuit Board
Replacement” on page 7-18.

Voltage or Current Amplifier Board Checks

To verify proper operation of the amplifier circuit boards:
1. From the F6Meter Control Panel, select three Is and three Vs.
2. Verify that the 350V and SRC ON LEDs illuminate when enabled.

3. If any LED fails to illuminate when enabled, replace the circuit board
for that amplifier. Refer to ”Circuit Board Replacement”
on page 7-18.

Battery Simulator Checks

The Battery Simulator is mounted on the chassis rear. It is equipped with
one non-standard fuse soldered on the circuit board. There are no LED
indicators.

To check the Battery Simulator:

1. Remove the cover (refer to page 7-3) and inspect the Battery
Simulator’s fuse.

The fuse is designated F1 and is located near J4.
If shorted, the fuse is ok. If open, the fuse is blown; proceed to step 3.

Replace the battery simulator circuit board (04D-0598-01). Refer to
”Battery Simulator” on page 7-20.

6-10
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Cooling Fan Checks

To verify cooling fan operation, power up the F6150 and listen for the
audible sound of the fans spinning. This sound is the only indication that
the fans are functioning. No LEDs or error messages will appear to
indicate a problem until an over-temperature condition occurs.

CAUTION It is very important to verify fan operation at power up. Equipment

If one or more of the cooling fans is not operating, perform these steps:

w damage can result during operation with one or more broken fans.

1.
2.
3.

Immediately power down the F6150.
Remove the cover. Refer to page 7-3.

Check that the large inductor (L1) located in the middle of the power
supply circuit board has not broken loose.

e |fthe L1 inductor has broken loose, replace the power supply
board (04S-0676-01 or 04S-0676-02).

= |fthe L1 inductor has not broken loose, replace the fan. Refer to
”Cooling Fans” on page 7-23.

Resolving Communications Problems

If communication fails or cannot be established between the F6150 and
the F6Meter Control Panel, check the following:

1.
2.
3.

Check the RS-232 cable or Ethernet cable.
Verify that the CPU circuit board LEDs (D1 & D2) are blinking.

Check for conflicts in the COMM PORT of the Computer or laptop
running the F6Meter Control Panel.

To do this:

a. Click Control Panel | System Device Manager.

b. Verify that no other device, such asaPam Pilot, or softwareis
using the same COMM PORT as the F6Meter Control Panel.

c. Check the Control Panel and Hardware Devices in Windows 95,
Windows 98, Windows 2000 for serial device conflicts. If adevice
conflict isfound, contact your System Administrator.

If the communication cable is functioning and no conflicts are found,
replace either the CPU circuit board (page 7-18), Analog 1/O circuit
board (page 7-18) or the Communications circuit board (page 7-14).
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Error Types
]

Error Types

Three types of errors can occur while using the F6000 Instrument:

« Hardware Errors
e Source Errors
= System errors

Hardware Errors

Hardware error messages display on the VFD on the Instrument front
panel. They are often the first sign that something is not functioning
properly in the Instrument.

NOTE Hardware errors must be resolved before further testing can proceed.

| Table 6.5 describes hardware errors and possible solutions.
@

Table 6.5 Hardware Errors

Error Message Description Action
Cal A/D Hardware | The calibration analog to digital Replace the analog I/O board.
failure conversion hardware failed. Refer to ”Circuit Board

Replacement” on page 7-18.

DAC Calibration The digital to analog converter Replace the analog I/O board.
hardware failure calibration hardware failed. Refer to ”Circuit Board
Replacement” on page 7-18.

DAC Calibration The digital to analog converter Replace the analog I/O board.
out of limits calibration is out of limits. Refer to ”Circuit Board
Replacement” on page 7-18.

Analog GND sense | The analog GND sense failed. Check the power supply with a

failed voltmeter (see page 6-9).

= If the voltages are not correct
replace the power supply board.

= If the voltages are ok replace the
analog 1/0 board.

Refer to ”Circuit Board

Replacement” on page 7-18.
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Table 6.5 Hardware Errors (Continued)

Error Message

Description

Action

Analog 1/0 -5V out
of range

The instrument reads out of range.

Check the power supply with a

voltmeter (see page 6-9).

= |f the voltages are not correct
replace the power supply board.

= If the voltages are ok replace the
analog I/O board.

Refer to ”Circuit Board

Replacement” on page 7-18.

Analog I/O +5V out
of range

The instrument reads out of range.

Check the power supply with a

voltmeter (see page 6-9).

= If the voltages are not correct
replace the power supply board.

= If the voltages are ok replace the
analog I/O board.

Refer to ”Circuit Board

Replacement” on page 7-18.

Positive DAC
readback failure

Positive digital to analog converter
readback failure.

Replace the analog 1/0O board.
Refer to ”Circuit Board
Replacement” on page 7-18.

Negative DAC
readback failure

Negative digital to analog converter
readback failure.

Replace the analog 1/O board.
Refer to ”Circuit Board
Replacement” on page 7-18.

Missing/bad Logic
I/O board

The logic I/O circuit board is either
missing or bad.

Replace the logic 1/0 board. Refer
to ”Circuit Board Replacement”
on page 7-18.

Missing/bad Analog
I/0O board

The analog I/O circuit board is
either missing or bad.

Replace the analog 1/O circuit
board. Refer to "Circuit Board
Replacement” on page 7-18.

Missing/bad
(I AMP#0) SLOT 5

The current amplifier in slot 5 is
either missing or bad.

Replace the current amplifier
board in slot 5. Refer to ”Circuit
Board Replacement”

on page 7-18.
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Hardware Errors

Table 6.5 Hardware Errors (Continued)

Error Message

Description

Action

Missing/bad
(I AMP#1) SLOT 6

The current amplifier in slot 6 is
either missing or bad.

Replace the current amplifier
board in slot 6. Refer to ”Circuit
Board Replacement”

on page 7-18.

Missing/bad
(I AMP#2) SLOT 7

The current amplifier in slot 7 is
either missing or bad.

Replace the current amplifier
board in slot 7. Refer to "Circuit
Board Replacement”

on page 7-18.

Missing/bad
(V AMP#0) SLOT 8

The voltage amplifier in slot 8 is
either missing or bad.

Replace the voltage amplifier
board in slot 8. Refer to ”Circuit
Board Replacement”

on page 7-18.

Missing/bad
(V AMP#1) SLOT 9

The voltage amplifier in slot 9 is
either missing or bad.

Replace the voltage amplifier
board in slot 9. Refer to ”Circuit
Board Replacement”

on page 7-18.

Missing/bad
(V AMP#2)
SLOT 10

The voltage amplifier in slot 10 is
either missing or bad.

Replace the voltage amplifier
board in slot 10. Refer to "Circuit
Board Replacement”

on page 7-18.

Missing/bad HVPS

The high-voltage power supply is
either missing or bad.

Check the power supply with a
voltmeter (see page 6-9). Replace
the board if necessary. Refer to
”Circuit Board Replacement”

on page 7-18.

Bad/Blank CPU

The CPU board is either bad or the

Replace the CPU board. Refer to

EEPROM EEPROM has no data. ”Circuit Board Replacement”
on page 7-18.
6-14 72A-1998-01 Rev. A 1/03 ¢4/
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Source Errors

Source errors display in the Source Table of the F6Meter Control Panel
(see page 4-2). A source error is typically due to problems with the load.
For example:
= Current is driven into an open circuit or high impedance.
= \oltage is applied across a short circuit or low impedance.
= Power requirements of the transducer under test exceed the
capacity of the source.
If a source error occurs:
= The name of the affected source displays as ER and blinks in the
Source Table.

= The Amplitude and Phase fields for the affected source blink in
the Source Table.

= An audible alarm sounds from the speakers of the control PC.
Common source errors are defined in Table 6.6.

Table 6.6 Common Source Errors

Error Explanation Action

Transient over 1.5 Hardware disables the source. Reboot the system.
seconds

Peak current Hardware disables the source. Reduce the voltage.

Normally, this error does not occur
for a current source. It typically
means a voltage source is
overloaded (as, for example, when
a short circuit occurs at high

amplitude).

Clip Fast A current source cannot drive a
load.

Clip Slow A current source cannot drive a
load.
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System Errors

Table 6.6 Common Source Errors (Continued)

Error

Explanation

Action

Distortion

Software processing of error
feedback ADCs.

A current source cannot drive a
load.

Battery Power Limit

Battery simulator load has exceeded
maximum power output of 60 W.

Reduce the battery simulator load.

Battery Current
Limit

Battery simulator load has exceeded
maximum current limit of 1.25 A at
48 volts.

Reduce the battery simulator load.

System Errors

System errors are indicated on the Source Table of the F6Meter Control
Panel. A System error occurs when an Instrument component controlled
by the Control Panel is functioning improperly. For example, a current
amplifier overheats and shows a system error message.

System errors appear in the Control Panel dialog box. Figure 6.4 shows

the first message that appears.

e

N

The instrurment reponed a system error. Press "ves" for more info; press "No" to attermnpt to
clear the system errars (MOTE: some systems errars cannot be cleared in this way such as

missing hardware).

Figure 6.4 System Error Message

6-16
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ProTesT

Click Yes for more information about the system error. Figure 6.5
illustrates the kind of error that can occur.

& owystem Errar:

Fress "OK" to attempt to clear the system errars (NOTE: same systems errors cannot be

Logic Output Crvercurrent.

cleared in this way such as missing hardware)

Table 6.7 System Errors

Figure 6.5 System Error Diagnostic Information

Click OK to close the dialog box and clear the system error. As the note
in the dialog box indicates, the system error does not clear if the problem

is related to missing hardware.

Use Table 6.7 on page 6-17 to diagnose and correct system errors.

Error

Explanation

Action

Current monitor
(Power supply
high amps)

Input line current is too large.
Hardware detects that the
Instrument is drawing too much
current from the wall. The total of
all amplifier outputs exceeds
system specifications.

Reduce the source amplitude or
reduce the load.

Voltage monitor
(Power supply
high volts)

Either the AC input line voltage is
too high, or power is being fed
back into the F6000 through the
amplifier outputs.

Reduce the input line voltage.

Open ground detector
(Power supply)

Hardware detects an open ground
detector.

This hardware problem must be
addressed before it is safe to
operate the F6000.

When the F6000 clears the error,
it occurs again if the hardware
problem has not been fixed.
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Table 6.7 System Errors (Continued)

Error

Explanation

Action

Logic Output
(Logic 1/0O)

Hardware detects an overcurrent
condition on a logic output. The
F6000 software shuts down all
amplifiers. The F6000 hardware
latches all logic outputs open.

Reboot the system. If the error
persists, replace the Logic I/O
circuit board (see ”Circuit Board
Replacement” on page 7-18).

+12 Volt fail monitor
(DC power supply)

Hardware disables amplifiers to
prevent damage to relays on the
amplifier assemblies if System
+12 V falls below a threshold of
approximately +5 volts.

Check the DC power supply.

High voltage
heart beat

Five-second software timeout on
lack of communication while
hazardous voltages may be
present on the front panel
terminals. The F6000 software
shuts down the amplifiers.

This fault can occur if a

communication cable is removed.

The PC gets a communication
timeout and displays it in the
F6Meter Control Panel. The
system error is only displayed
when communication is
re-established.

Replace the communication
cable.

Fan flow monitor error

Fans are blocked or inoperative.

Verify fan operation (see ”Cooling
Fan Checks” on page 6-11).
Replace the fan assembly if
required (page 7-23). If the fans
are functioning, replace the
power supply circuit board

(page 7-18).

Lost pulse per second

Software shuts down the
amplifiers because it detects lost
external synchronization. This
only occurs in an external
synchronization mode.

Verify that the Global Positioning
System (GPS) components are
correctly connected, and that the
Instrument is synchronized to the
GPS clock. Refer to Appendix D
”Global Positioning System”.
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Table 6.7 System Errors (Continued)

Error

Explanation

Action

Waveform Under-run

System error in waveform
generation and I/O.

Verify operation of the Logic I/O
board. ("Logic I/O Printed Circuit
Board Checks” on page 6-10).
Replace the board if necessary
("Circuit Board Replacement”

on page 7-18).

Source Disabled

One or more sources were
disabled by the hardware.

Verify the status of the amplifier
circuit boards (refer to ”Voltage or
Current Amplifier Board Checks”
on page 6-10). Replace the board
if necessary (”Circuit Board
Replacement” on page 7-18).

Over Temperature or
fuse blown (I AMP#0)
SLOT 5

Current amplifier in slot 5 is

overheated or has a blown fuse.

Replace the current amplifier
board in slot 5 (refer to ”Circuit
Board Replacement”

on page 7-18).

Over Temperature or
fuse blown (I AMP#1)
SLOT 6

Current amplifier in slot 6 is

overheated or has a blown fuse.

Replace the current amplifier
board in slot 6 (refer to ”Circuit
Board Replacement”

on page 7-18).

Over Temperature or
fuse blown (I AMP#2)
SLOT 7

Current amplifier in slot 7 is

overheated or has a blown fuse.

Replace the current amplifier
board in slot 7 (refer to "Circuit
Board Replacement”

on page 7-18).

Over Temperature or
fuse blown (V AMP#0)
SLOT 8

Voltage amplifier in slot 8 is

overheated or has a blown fuse.

Replace the voltage amplifier
board in slot 8 (refer to ”Circuit
Board Replacement”

on page 7-18).

Over Temperature or
fuse blown (V AMP#1)
SLOT 9

Voltage amplifier in slot 9 is

overheated or has a blown fuse.

Replace the voltage amplifier
board in slot 9 (refer to Circuit
Board Replacement”

on page 7-18).

Over Temperature or
fuse blown (V AMP#2)
SLOT 10

Voltage amplifier in slot 10 is

overheated or has a blown fuse.

Replace the voltage amplifier
board in slot 10 (refer to ”Circuit
Board Replacement”

on page 7-18).
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Table 6.7 System Errors (Continued)

Error Explanation Action
Missing analog I/O Hardware is missing or not Check the communication cable.
board communicating properly with If OK, replace the analog I/O

the CPU. board in slot 4 (refer to ”Circuit

Board Replacement”
on page 7-18).

Missing digital 1/0 Hardware is missing or not Check the communication cable.
board communicating properly with If OK, replace the battery
the CPU. simulator board (04D-0598-01).

(Refer to ”Battery Simulator”
on page 7-20).

Control Panel Mode Option F6909 required. Call Doble Customer Service.
Macro Mode Option F6910 required. Call Doble Customer Service.
No convertible sources | Option F6810 required. Call Doble Customer Service.
NOTE Some system errors cannot be cleared. For example, if the Instrument
' has no analog 1/0 board, the error condition remains until the board is
H supplied.
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/. Field Replacement Procedures

Chapter 7 explains how to replace a major component in the field. The
procedures apply to the replacement of a failed component or to the
installation of a new upgrade. To replace a component in the field,
follow these basic steps:

1. Turn the instrument off.
2. Remove the instrument cover (page 7-3).

3. Turn the instrument on and perform a visual check to identify the
faulty component (page 7-6).

4. Turn the instrument off and remove the power cord.
Replace the component.

Replace the cover, plug in the power cord and turn the instrument
on.

7. Verify that the replacement solves the problem (page 7-27).
The replaceable components in the F6150 are:

= Instrument front panel (page 7-6)

= Communications board (page 7-14)

< Circuit boards in slots 1 through 11 (page 7-18)

= Battery simulator (page 7-20)

= Cooling fans (page 7-23)
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Preparatory Steps

The replacement of any component in the F6150 requires removal of the
cover first. If the cause of a problem is undetermined at the time the
cover is removed, turn the instrument on and check the components
visually. When the faulty component is identified, follow the
replacement procedures in this chapter.

VOLTAGE When replacing internal components, follow safe procedures designed
to protect against electrical shock. Always turn the unit off before
A making contact with any of the internal components.
ESD The F6000 contains electrostatic-sensitive components. Practice safe
handling methods to protect components against electrostatic
discharge.
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Remove the Instrument Cover

Remove the cover to access the replaceable components in the
Instrument. Figure 7.1 illustrates the location of these components.

Rubber Feet

| Battery Simulator
Power Supply (Slot 11)
Fan
#1
3 V/I Amplifiers (Slots 8, 9, and 10)
ﬁ::liig g AIr Fan Retainer
#2 Rail
—> /
N /
—» 3 Current Amplifiers (Slots 5, 6, and 7)
Left Side Right Side
Fan
#3
Analog I/O Board (Slot 4)
CPU Board (Slot 3)
Spare Slot (Slot 2)
Fan
#4 Logic 1/0 Board (Slot 1)
Front Panel Output Terminal Board | Communications Board
Circuit Breaker I ‘ d
Chassis Frame

Front Panel /

Figure 7.1 Top View of the F6150 Instrument
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Remove the Instrument Cover

To remove the instrument cover:

1. Turn the instrument off.

2. Remove the power cord.

3. Use a flat head screwdriver to remove the top two rubber feet from
the back of the instrument (Figure 7.2).

To remove the cover,
remove the top two rubber feet.

=

Figure 7.2 Rubber Feet at the Back of the Instrument

- 72A-1998-01 Rev. A 1/03 (R



F6000 Family of Power System Simulators User Guide
. __________________________________________________________________________________________________________________________________|

4. Remove the cover to expose the circuit boards and other components
inside the instrument (Figure 7.3).

Capture

Figure 7.3 Instrument Rear with Cover Removed

5. Use a Phillips head screwdriver to remove the screws on the side of
the capture rail.

6. Use a flat head screwdriver to remove the four screws on top of the
capture rail.

7. Remove the capture rail.

Re-seat the circuit boards and ribbon cables to make sure all the
connections are firm.
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Power Up and Perform a Visual Check

1. Attach the power cord to the instrument and turn it on.
2. Observe the LED lights on the left side of each amplifier board.

A green light indicates a good board. No light indicates a bad board.
When the sources are active, the green LED on the right side of an
amplifier board illuminates when that particular amplifier is
supplying power.

3. Verify, through the audible sound, that the four cooling fans are
operating.

Table 7.1 summarizes the information conveyed by the status indicator
lights on the voltage and current amplifier boards.

Table 7.1 Status Indicator Lights on the Amplifier Boards

Indication | 350V (Left Side) SRC ON (Right Side)
Green Instrument is turned on and | The amplifier is supplying
the amplifier is healthy. power to an output

terminal at the front panel.

Not Lit The amplifier is faulty. The amplifier is not
supplying power.

Instrument Front Panel

To remove the front panel of the instrument, follow these steps:
1. Remove the 12 hex-head screws from the front panel.

2. Disconnect W2, W3, W4, W5, W6, and W7 from the Logic I1/O
board, CPU board, and Analog I/O board.

3. With fingers resting on the inside surface of the front panel, grasp the
top of the black instrument frame.

7-6
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4. Press the front panel out from the frame.

The front panel tilts forward and stops at about a 30° angle
(Figure 7.4).

Figure 7.4 Instrument Front Panel Tilted Forward 30°

NOTE A High Current Interface connects the lower part of the Output
' Terminal board to the motherboard (Figure 7.5). Carefully work this
H connection loose as the front panel tilts away from the chassis frame.

ARYMY 72A-1998-01 Rev. A 1/03 7-7
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Instrument Front Panel
|

5. Gently lift the front panel up and away from the bottom of the
instrument.

6. Lay the front panel face down on the table in front of the instrument
(Figure 7.5).

High Current Interface
on the Motherboard

High Current Interface

Figure 7.5 Front Panel Lying Face Down in Front of the Instrument

7. Disconnect wires W8 and W18 from the Output Terminal board.
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8. Disconnect wires W2, W6, and W7 from the communications board
and set them aside for use with the new front panel (Figure 7.6).

q.'].m,! i‘r‘;

Vs ¢ @
]|I|I|||1||I||I'||II|II

ﬁmun

Figure 7.6 Instrument Front Panel with Wires Disconnected
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9. Disconnect the blue and brown AC wires that lead from the circuit
breaker back to the instrument.

e Grasp the blue insulation.
« Pull hard and work the connectors loose.

10. Use an open-ended wrench to remove the hex nut that secures the
chassis ground wire to the circuit breaker.

11. Disconnect the ground wire.
Figure 7.7 shows the location of the AC leads and the ground wire.

Blue and brown
AC wires

Circuit Breaker Chassis Ground Wire

Figure 7.7 Wire Connections at the Front Panel Circuit Breaker
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Figure 7.8 shows the circuit breaker after the blue AC lead, the brown AC
lead, and the chassis ground wire have been disconnected.

Figure 7.8 Circuit Breaker with Wires Disconnected

The front panel is now completely disconnected from the instrument.
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Instrument Front Panel
]

To install a new front panel, reverse the above steps as follows:

1. Lay the new front panel face down in front of the instrument, with the
communications board on the right.

Reconnect the ground wire in front of the circuit breaker.
Reconnect the blue and brown AC leads to the circuit breaker.

= Connect the blue lead opposite the blue wire at the front of the
circuit breaker.

= Connect the brown lead opposite the brown wire at the front of
the circuit breaker.

Reconnect wire W8 to the Output Terminal board.

5. Tilt the front panel up and rest the bottom of the front panel inside the
bottom of the black instrument frame.

6. Line up the connector at the bottom of the High Current Interface
board with its mate on the motherboard.

7. Tilt the front panel into a vertical position and press the bottom of the
panel until the High Current Interface connector mates.

8. Secure the front panel with 12 hex-head screws.
9. Reconnect W2, W3, W4, W5, W6, and W7 (see Table 7.2).
10. Replace the instrument cover.
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Except for W16, all the wires in the F6150 connect to the
communications board or the output terminal board on the instrument
front panel. Table 7.2 lists these wires and their connections.

Table 7.2 Wire Connections

Wire Number | Connects From Connects To

W2 Communications board | Logic I/O board

W3 Output Terminal board Logic 1/O board

w4 Output Terminal board Logic 1/O board

W5 Output Terminal board Logic 1/O board

W6 Communications board | CPU board

W7 Communications board | Analog I/O board

w8 Output Terminal board Motherboard

W16 Power supply Battery simulator

w18 Power Supply Output Terminal board

GRD 72A-1998-01 Rev. A 1/03
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Communications Board

The communications board supports the input and output terminals on
the right side of the front panel. To replace the communications board,
first remove the instrument front panel, but do not disconnect the leads
from the circuit breaker on the left side of the panel.

To remove the instrument front panel:
1. Remove the 12 hex-head screws from the front panel.

2. Disconnect W2, W3, W4, W5, W6, and W7 from the Logic I1/0O
board, CPU board, and Analog I/O board.

3. With fingers resting on the inside surface of the front panel, grasp the
top of the black instrument frame.

4. Press the front panel out from the frame.

The front panel tilts forward and stops at about a 30° angle
(Figure 7.4 on page 7-7).

NOTE A High Current Interface connects the lower part of the Output
' Terminal board to the motherboard. Carefully work this connection
H loose as the front panel tilts away from the chassis frame.

5. Gently lift the front panel up and away from the bottom of the
instrument.

6. Lay the front panel face down on the table in front of the instrument
(Figure 7.5 on page 7-8).

Disconnect wires W8 and W18 from the Output Terminal board.

8. Disconnect wires W2, W6, and W7 from the communications board
and set them aside for use with the new front panel (Figure 7.6 on
page 7-9).

The communications board is ready to be removed (Figure 7.9).
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Figure 7.9 Communications Board Ready for Removal

Communications Board
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|

To remove the communications board from the instrument front panel:

1. Remove the two Phillips head screws that secure the communications
board to the front panel.

2. Tilt the front panel up until it leans against the instrument.

Use an open-ended wrench or pliers to remove the 8 nuts on the right
side of the front panel (two for each of the four connectors).
See Figure 7.10.

Figure 7.10 Right Side of the Instrument Front Panel
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4. Tilt the front panel back down until it lies face down on the table.

10.

11.

12.

Lift the communications board off the front panel.

Place the new communications board in its position on the right side
of the front panel.

Secure the communications board to the front panel with the two
Phillips head screws.

Use an open-ended wrench or pliers to turn the 8 nuts on the front of
the front panel.

Tilt the front panel back into place.

Be sure the High Current Interface at the bottom of the front panel
mates properly with the connector on the motherboard.

Secure the front panel to the instrument chassis with the 12 hex-head
screws.

Reconnect wires W2, W3, W4, W5, W6, and W7 (Table 7.2 on
page 7-13).

Replace the instrument cover.

AWMy 72A-1998-01 Rev. A 1/03 7-17
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Circuit Board Replacement

Circuit Board Replacement

Doble Customer Service may recommend that a circuit board be
replaced to remedy an operating problem. None of the solid-state circuit
boards requires user calibration or adjustment. Table 7.3 contains a list
of slot numbers and circuit boards in the F6150.

NOTE

Table 7.3 Circuit Boards in the F6150

Slot Number Circuit Board

Slot 1 Logic I/O board

Slot 2 Spare slot

Slot 3 CPU board

Slot 4 Analog I/O board
Slot 5 Current amplifier #1
Slot 6 Current amplifier #2
Slot 7 Current amplifier #3
Slot 8 Voltage amplifier #1
Slot 9 Voltage amplifier #2
Slot 10 Voltage amplifier #3
Slot 11 Power supply

Remove or insert printed circuit assemblies carefully to avoid damage
to their mating connectors. To ensure that new boards go into their
correct locations, replace them individually.

Contact Doble for a replacement circuit board, or obtain one from your
company inventory of replacement parts, if available.

7-18
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To replace a circuit board:

Turn the instrument off.

Remove the power cord.

Disconnect all external cables from the instrument.
Remove the instrument cover.

Remove the capture rail.

o 0k w NP

Disconnect any circuit board ribbon cables required to perform the
replacement.

Unscrew the captive fasteners on the circuit board.
Firmly grasp the defective board and pull it straight up.

Place the new board firmly in the slot and make sure it is squarely
seated.

10. Re-attach ribbon cables if necessary.

See Table 7.2 on page 7-13 to verify the placement of all cables.
11. Replace the capture rail.
12. Attach the power cord and turn the instrument on.

If the new board is a current or a voltage amplifier, verify that the
healthy status indicator light on the left side of the board is on.
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Battery Simulator

Battery Simulator

The battery simulator is at the back of the F6150 (Figure 7.11).

Figure 7.11 Battery Simulator Mounted at the Back of the Instrument

To remove the battery simulator, perform the following procedure:
Turn the instrument off.

Remove the power cord.

Remove the instrument cover.

Remove the capture rail.

Remove the power supply circuit board from slot 11.

2 e o

Disconnect wire W16 from the power supply.
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7. Remove the voltage amplifiers from slots 8, 9, and 10 (Figure 7.12).
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Figure 7.12 Removal of the Power Supply and Voltage Amplifiers
for Access to the Battery Simulator
NOTE The power supply is easily identifiable, but each voltage amplifier looks
' the same. Label each voltage amplifier with its slot number when it is
H removed from the instrument, and return it to its own slot when the

instrument is reassembled. The instrument will not be properly
calibrated if an amplifier is not returned to its original slot.
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8. Use a Phillips head screwdriver to remove the screws in the upper left
corner and the lower left corner of the board.

Teflon Pin Sockets

\
Phillips Head

Screws Removed

Figure 7.13 Back Panel After Removal of Battery Simulator

9. Disconnect the wire from connector J4 in the upper right corner of
the board.

10. Lift the circuit board up, then pull it out from the back panel.

Three teflon pins hold the battery simulator to the rear panel of the
instrument. These pins are located in the upper right corner, the
center, and the lower right corner of the circuit board. Work all three
pins loose from their sockets in the rear panel. Figure 7.13 shows the
location of the pin sockets on the instrument chassis.

11. Disconnect the wire from connector J3 at the bottom of the board.
12. Lift the board out of the instrument.
13. To replace the battery simulator, reverse steps 1-11.

NOTE When replacing the Battery Simulator, reconnect wire W16 to the
' power supply before seating the power supply in its slot, as it is difficult
H to reach the wire connector after the power supply board is seated.
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Cooling Fans

The cooling fans are located on the left side of the instrument.
Perform the following procedure to replace a cooling fan:

1. Turn the instrument off.

2. Remove the power cord.

3. Remove the instrument cover.

4

Remove the eleven hex-head screws from the left side of the
instrument.

5. Remove the side frame and protective screen from the side of the
instrument.

6. Remove the three Phillips head screws above the fans from the
instrument chassis (Figure 7.14).

Figure 7.14 Side View of the Instrument Before Removal of Cooling Fans

7. Remove the two Phillips head screws that hold the top retaining
bracket in place.
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Cooling Fans

NOTE The two screws that secure the retaining bracket are of different length
' (Figure 7.15). When the bracket is replaced during reassembly, put each
H screw in its original position.

1/4" Screw

Retaining
Bracket

3/8" Screw

Figure 7.15 Retaining Bracket for Cooling Fans
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8. Pull the fan assembly up out of the instrument until all four wire
connectors are exposed (Figure 7.16).

Figure 7.16 Cooling Fans with Wires Connected

9. Disconnect the wire from each of the four fans.
10. Pull the fan assembly the rest of the way out of the instrument.
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Cooling Fans

11. Use an open-ended wrench to remove the four hex nuts that secure
the fan to be replaced (Figure 7.17).

U-Shaped

Indentations

Figure 7.17 Cooling Fan Assembly

12. Pull the defective fan off of its supporting plate.
13. Install the replacement fan.

14. Secure the fan with the four hex nuts.

15. Reconnect the four wires, one to each fan.

16. Lower the fan assembly into the instrument until the bottom of the
assembly rests on the three spring-loaded supports attached to the
chassis.

Verify that the U-shaped indentations in the fan plate (Figure 7.17)
line up with the spring-loaded supports.

17. Push the fan assembly down onto the spring-loaded supports.
18. Replace the retaining bracket above the fan assembly.

19. Put the two Phillips head screws used to secure the bracket in their
original positions.

20. Replace the three Phillips head screws that fasten the top of the fan
assembly to the chassis.

21. Replace the side frame and protective screen with the eleven
hex-head screws.
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Verify the Replacement
To determine whether the replacement procedure is successful:
1. Turn the instrument on.

2. Monitor the messages on the front panel as the instrument goes
through its startup sequence.

3. Check the status indicator light on the left side of each amplifier
board.

If the replacement is successful, the status indicator lights are green
and the error message on the front panel is cleared.

Repeat the test sequence that led to the error.
5. Check the instrument front panel for error messages.
6. Check the F6Meter Control Panel for source errors.

Replaceable Components and Cables

Table 7.4 lists the part numbers of field replaceable items.

Table 7.4 Field Replaceable Parts

Field Replaceable Part Part Number
Battery Simulator Board 04D-0598-01
CPU-F6 Board 045-0670-01
Logic I/O Board 04S-0672-01
Analog I/0O Board 045-0673-01
F6 Communications Board 045-0674-01
Output Terminal Board 045-0675-01
115 V DC Power Supply Board 04S-0676-01
230 V DC Power Supply Board 045-0676-02
I Amplifier Board 045-0678-01
V/I Amplifier Board 04S5-0679-01
DC Meter Board 04S-0680-01
Front Panel Assembly 03D-1356-01
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Replaceable Components and Cables
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Table 7.5 lists all the cables used with the F6150. If a system failure is
traced to a particular cable, ensure that the cable is properly seated and
connected before replacing it. Contact Doble Customer Service to order
replacement cables.

Table 7.5 Cable and Adapter Replacement List

Part Number Description

05B-0616-01 Assy, Cable, | Output

05B-0617-01 Assy, Cable, V Output

05B-0618-01 Assy, Cable, Logic I/0

05B-0619-01 Cable, Adapt #4 R LUG-3x4 mm, F
181-0088 Cord, Power, 14AWGX3, USA Plug
181-0118 Cable, RG58C/U, 500 HM 20 A M/M
212-0527 Adapter, SM, Spade LUG-4 mm, Black
212-0528 Adapter, SM, Spade LUG-4 mm, Red
212-0529 Adapter, SM, Spade LUG-4 mm, White
401-0167 Cable, RS-232, INSTR-PC 10 Ft/3.05 Meter
401-0157 Terminator, In-line 50 Ohm BNC

7-28
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8. Safety and Maintenance

Chapter 8 discusses rules for the safe operation of the F6150, and several
topics related to maintenance of the unit.

F6150 Rules for Safe Operation

Safe operation of the system requires adherence to the following
guidelines:

Do not use the F6150 unless a safety ground is connected.

Do not, for any reason, cut or remove the grounding prong from
the power cord.

Do not defeat the AC power input source ground connection, and
verify that the power connections have proper hot and neutral
polarity.

Use the correct electrical line voltage to avoid an electrical short
circuit, overheating and shocks. If in doubt, check the electrical
rating label attached to each unit.

Always turn the power OFF and disconnect the F6000 from line
power before reaching into the instrument.

NOTE The F6000 contains capacitors capable of storing hazardous voltages
' even after the instrument is turned off and the power cord is removed.
H Always proceed with caution when reaching into the instrument.

Never insert metal objects, such as screwdrivers or paper clips,
inside the instrument while power is ON.

Unplug the instrument if it is not to be used for an extended
period of time, or before cleaning.

If the instrument is dropped, have it checked by a qualified
service technician before placing it back in service. Dropping the
instrument can disturb the insulation system.

Do not place the instrument in excessively warm or humid
locations.

If the instrument is dropped or physically damaged, or if spilled
liquid penetrates the instrument case, return the instrument to
Doble for repair.
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Cleaning the F6150
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The F6150 output and measurement terminals are intended for
Installation Category | usage. The F6150 power input is intended for
connection to an Installation Category Il (overvoltage category) AC main
supply. The F6150 is intended for indoor use only.

Cleaning the F6150

To clean the instrument, sponge the instrument covers and panels with a
mild soap solution. Observe the following precautions whenever the
instrument is cleaned:

= Disconnect the instrument's power cord and all other external
cables before cleaning or removing the instrument cover.

= Do not use household cleaners containing chlorinated or abrasive
compounds.

= Do not spray liquids directly onto the instrument.

= Do not use flammable liquids, such as gasoline or lighter fluid, for
cleaning electrodes, electrical components or moving parts.

Customer Service

To request assistance with any question or problem, call Doble
Engineering Customer Service at 617-926-4900 or send e-mail to
customerservice@doble.com. Before contacting Customer Service for
help, please take the following preliminary steps:

= Review the pertinent portions of this user guide.
= Check all cable connections.

= Work through the diagnostic flow charts shown in Figure 6.1
(page 6-2) and Figure 6.2 (page 6-3) to identify and isolate
problems in F6150 operations.

= Perform the "Component Checkout Procedures” on page 6-9 to
verify component operations.

= |If the instrument fails during a transducer test and another
instrument is available, try the test using the second instrument.

= |If the instrument fails during a transducer test, compare the
requirements in the test plan to your test setup and source
configuration.
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If possible, have the instrument set up near a telephone to facilitate
telephone assistance. Please have the following available when calling
Customer Service:

= Date of purchase.

= The instrument serial number, which is found on the bottom outer
case of the F6150.

= The hardware configuration and software revision, which are
displayed on the instrument front panel during the bootup
sequence.

= A precise description of the problem. Include any error messages
that have appeared, and the sequence of events leading to the
messages.

« The solutions that have been tried.

= Electronics tool kit and digital multimeter, in case Customer
Service suggests that a board or subassembly be removed.

Write down the name of the Customer Service representative, and ask to
speak to the same person during subsequent calls. Write down any
instructions the representative gives during a service call.

Safe Packing of the F6150

If troubleshooting checks and the replacement of defective parts in the
field fails to correct a problem with the instrument, the F6150 may need
to be returned to Doble for servicing. Contact Doble Engineering
Customer Service at 617-926-4900 before shipping the instrument.

To prepare the F6150 for shipping, disconnect all external cables and
attach the cover that protects the front panel of the instrument. Use the
original packing materials if they are available. If the original packing
materials are not available, pack the instrument for shipment as for any
fragile electronic equipment.

Triple-wall shipping containers can be ordered from Customer Service
for a nominal charge (Doble Part # 903-0045). Alternately, the
instrument may be packed using either of the following methods:

= Double-wall cardboard box with a minimum of 2-inch thick poly
foam padding all around.

= Wooden crate with a minimum of 2-inch thick poly foam padding
all around.
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NOTE Doble Engineering is not responsible for shipping damage. Carefully
' protect each instrument from shipping and handling hazards. Ensure
H that protective covers are securely in place.

Send the instrument to Doble Engineering, freight pre-paid, unless other
arrangements have been authorized in advance by Doble Customer
Service. The shipping address is:

Customer Service Manager

Doble Engineering Company

85 Walnut Street

Watertown, MA 02472-4037
Before returning the instrument to Doble Engineering, contact Customer
Service to obtain a Repair Work Order (RWO) number. The RWO

number must be attached to the instrument, as it is used to track the
instrument through the repair cycle.

Do not return instruction manuals and cables with the instrument, unless
Doble Customer Service requests these items.
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Appendix A. Software Maintenance

NOTE

Flash Loader

Use the utilities available in the F6Meter Control Panel to accomplish
routine maintenance of the software:

= The F6000 Flash Loader installs revised firmware.

= F6000 Key Code Update installs F6000 options.

Open both utilities from the Tools pull-down menu in the top menu bar.

When the F6000 Instrument boots up, the current firmware revision
number and the options installed appear in the display on the
instrument front panel.

The Flash Loader installs revised firmware in the F6000 Instrument.
Click Tools] F6000 Flash Loader in the top menu bar to open the
program. The Flash Loader display appears (Figure A.1).

*l':?* Flazh Loader

FILE: I Browsze. ..
STATUS: |[idle Werify
Fragram

Camrunications; ISeriaI COM1 Baud 57600

Figure A.1 Flash Loader
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Loading New Firmware

The fields and buttons in the Flash Loader display perform these
functions:

File Displays the name of the package file to load.
Status Shows the progress of the last action.
Communication Displays the current settings for communication
between the computer and the F6000 Instrument.
Browse Browses for the location of the package file to load.
Verify Verifies that the current firmware version is
compatible with the selected package file.
Program Downloads the selected package file to the
F6000 Instrument.
Change Changes the communication settings.
Close Closes the Flash Loader and aborts any actions
in progress.

Loading New Firmware

Firmware is supplied on a 3.5" disk and is loaded from a computer via an
RS-232 serial connection. Update the F6000 firmware as follows:

1. Click Tools|F6000 Flash Loader.
2. Click Browse and locate the package file to be loaded.

The release notice contains the name and location of the package
file. The name of the package file appears in the File field.

3. Click Verify to confirm that the current firmware version is
compatible with the selected package file (refer to the Note below).

The Status field of the Flash Loader displays the progress of the
verification in percent complete format. When complete, the Status
field displays Idle.

4. Click Program to update the firmware with the selected package file.

If necessary, click Change to modify the settings for communication
between the computer and the F6000 Instrument.

A-2
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NOTE

Check the Marketing Release Notice to ensure that the firmware
enables all required options and enhancements, and is compatible with
the installed version of the F6Meter Control Panel.

Use Verify to determine whether a package file is already in the FLASH.
The same determination can be made by comparing the software
revision of the F6150 with the one in the package file. The software
revision of the F6150 displays at power on. A package file consists of
ASCII data followed by a Control-z (DOS end of file character) followed
by binary data. The software revision is in the second line of the package
file as an ASCII string. The package file can be viewed in a text editor
such as Windows Notepad, or by using the type command in a DOS
window.

Communications Parameters

If the revised firmware does not load successfully, check the setup for
communication between the computer and the F6000 Instrument. To
verify or change the communications settings:

1. Click Change in the Flash Loader display.
The Set Communications Parameters display appears (Figure 8.1).

Set Communications Parameters |

[seial ¥ popr.[COMT ~] sPeeD: [57600 =]

Save Settings

Canizel

Figure 8.1 Set Communications Parameters

2. Select the correct setting from each of the three pick lists in the
display:
= Connection type: Serial or Ethernet
e Port: COM1 through COM4
= Speed: The connection speed must be 57,600 baud per second

3. Click OK to save the settings and close the display.
To abort the action, click Cancel.
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Communications Parameters

To make the settings in the Set Communications Parameters display the
default settings for future firmware updates, save them in the INI file.

To do so:
1. Click Save Settings.

The FlashLoader dialog box appears (Figure A.2).
2. Click Yes to save the settings in the INI file.

The FlashLoader dialog box closes.

FlazhlLoader E< |

& Save the settingz in the Pratest IMI File?
Ho |

Figure A.2 Save Communications Settings

The Flash Loader normally updates the FLASH by communicating with
the application that is already in the FLASH. The link is made using either
serial or Ethernet communication. If there is no valid application in the
FLASH, the loader updates the FLASH by communicating with the boot
loader that is already in the FLASH. In this case, the update can only be
done using serial communication.
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Key Code Update

The Key Code Update utility installs options available for the F6000
Instrument (see "Options” on page 1-5). These options require a Doble
Engineering software key for access. Obtain the software key from the
Doble Engineering Company when the option is purchased. The F6000
options available to the operator are identified by numbers that scroll in
the Instrument Display after bootup.

NOTE The Key Code Ultility is only required when options are to be installed in
' the field, as all ordered options are installed before delivery.
- To update the F6000 options:

1. Click Tools] F6000 Key Code from the top menu bar.
The Key Code Update display appears (Figure A.3).

£ Doble FEX Key Code Update.
K.ey Code I
Communications: ISeriaI COrM1 Baud 57600 Chatige....
Cancel

Figure A.3 Key Code Update

2. Type the software key in the Key Code field.
3. Click Update Code.
An error message appears if an incorrect code is entered.

4. If necessary, click Change to enter new communications parameters.
Refer to “"Communications Parameters” on page A-3.
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Appendix B. Ethernet Communications

If the control PC is configured for Ethernet communications, it can
communicate with the F6150 on a private network using the UDP/IP
protocol. When it initiates two-way communication, the PC sends its IP
address to the instrument. Both the F6150 and the PC must have an

IP address assigned.

NOTE One PC can control multiple F6000 Instruments via an Ethernet
' connection, in order to execute end-to-end protection scheme tests
H under laboratory conditions. Controlling multiple F6000s using one PC

eliminates the need for GPS synchronization.

AWMy 72A-1998-01 Rev. A 1/03 B-1
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Connect the Control PC to the F6150

Connect the Control PC to the F6150

To connect the Ethernet card in the control PC to the F6150, use two
50 ohm terminators and a 50 Ohm coax 10Base2 network cable. The
terminators and the cable are supplied with the instrument.

1. Connect one of the 50 Ohm terminators to the network port on the
right side of the instrument front panel.

2. Connect the second 50 Ohm terminator to the connector on the
Ethernet card in the control PC.

3. Connect the supplied RG-58 coax cable to both the F6150 and the
control PC.

Figure B.1 illustrates two ways to make these connections.

To Computer
Ethernet Connector

¢

T-Connector
L0 M
i_U._iLJ
50 ohm /
Terminator BNC Connector and

RG-58 Coax Cable

Use
Either
(= (osame st
on the
To Computer — BNC Connector and

Network Port

Ethernet Connector \RG-58 Coax Cable

LBuilt-in 50 Ohm Terminator

Figure B.1 Alternate 50 Ohm Terminator Connections
for the Coax Cable

B-2
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Configure the Control PC

To configure Windows 95/98/2000/NT for communication with the
F6150 on a private network:

1. Right-click the Network icon on the desktop and select Properties.
The Network display appears (Figure B.2).

Metwork |

Configuration | Identificatinnl Acoess Euntrnll

T he following network, components are installed:

Client for Microzaft Metworks

= 3Cam EtherLink 111154 [3C509b-Camba) in PP mode
4 MetBEUI

- TCRAP

E- File and printer sharing for Microsoft Metwarks

Add. | Hemme | Eraperties |

Frimary Metwork, Logaon:
Chent for Microzoft Networkz j

File and Frint Sharing. .. |

Drezcriphion

aFk. Cancel

Figure B.2 Network Display: Scroll to the TCP/IP Network Component

2. In the Configuration tab, scroll down the list of network components
and select the component that corresponds to the Ethernet card in the
control PC.
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Configure the Control PC

3. Click Properties underneath the list of network components.
The TCP/IP dialog box opens (Figure B.3).

TCP/IP Properties EE|

Bindings |  Advanced | NeBIDS |
DS Configuration I 3 ateway I WINS Configuration  |P Address

An P addrezz can be automatically azsigned to thiz computer.
[f wour network, dogs not automatically azsign P addresses, ash
your network, administrator for an addresz, and then bppe it in
the zpace below.

% i0btain an |P address automaticall

—{" Specify an IP address;

B Eddress: | . . . |

St Esk: | . . . |

k. Cancel

Figure B.3 TCP/IP Properties

Click the IP Address tab in the TCP/IP Properties dialog box.
Select the radio button for Specify an IP address.
The IP Address and Subnet Mask fields become available.

6. Inthe IP Address field, enter an IP address close to, but different from
the IP address that is displayed on the F6150 after it is turned on.
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7. Enter the subnet mask in the Subnet Mask field (Figure B.4).

TCP/IP Properties HE|

Bindings |  Advanced | MeBIOS |
DMS Configuration I G atewmay I WwiNS Corfiguration  |F Address

An P addresz can be automatically azzigned tao this computer.
If your netwaork, doeg not automatically azzign [P addrezses, azk
your nebwork, administrator for an address, and then bope it in
the zpace belaw.

¢ Obtain an IP address automatically

—* Specify an [P address:

IP Address: — [010.001.003.092 |

Subnet Mask: | 255 . 255 .000.000 |

k. Cancel

Figure B.4 IP Address Tab in TCP/IP Properties

8. Reboot the computer to effect these changes.

9. When the computer has rebooted, double-click the MS-DOS icon on
the desktop to open an MS-DOS window.
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Configure the Control PC

10. Type ping after the prompt, followed by a space and the IP address of
the F6150.

= |f the Ethernet connection is working, four replies from the F6150
appear (Figure B.5).

G el THDOWS Sy 10 L. 3. 76

Tingimg 10, 0.3. 2 with JE wites of dagai

Boply From 1B,1.3.9761 bgtea-32 time-Ina TTL-2R%
Heply Fran 10.1.3.767 bhglea~33 vimdilea TTL=15%%
Haply Fieom LW, 1.0, 962 bptes=dd timsedibmn TIL=d%%h
Mmply bPreom LML .J. 967 hgfe=sdT Cimsedmns 1L LaShh,
Fing mEmbazEvne o TAD_ 8 _9h1
Facktn: Ranr a, Fecatued I BT n P Inssl.
Fpproxlinat= rsund crip cines in malli=secend:s:
JER T By, Flax | s L . fewmsiuw

14 'l T MDA 5

Figure B.5 Successful Ping

= If the connection is not good, four time outs appear (Figure B.6).

He Szt - W30S Pounmd

0 0T WIGORIS S by (R0 -3 9
Finging 18.1.0.96¢ with I bhytes «f daka:

Beguest simed sut.
Hagusct Tinad aut.
Hegueet ©imed st .
Bequest sSimad aar

Finy slatistiuva Fuer 10.1.3.96:
Faukely s Seal - 4, Pecodved - B, Lusl - 4 (1E0s lusila

Appracinate romnd Erip EBimsa in milli secomdal
ML 1 mim By, Mo L s Emd . Neorago M
i1 w/AR | WO

Figure B.6 Unsuccessful Ping

= If the ping is unsuccessful, check the network connections,
terminators, connecting cable, and network properties. Then try
again.

B-6
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11. Open the F6Meter Control Panel and click Setup on the Tools menu.
The Setup dialog box appears (Figure B.7).

12. In the F6 Instrument Connect with box, enter the IP Address of the
instrument in the IP Address field and select Ethernet.

The instrument IP address appears in the Vacuum Fluorescent
Display (VFD) of the instrument front panel after boot-up.

Figure B.7 shows the Setup dialog box with these changes entered.

X
— Default Filez
Databasze IE:'xsqlanyED'xwinSE'xrtdskED.e:-:e j Browse |
Contral Panel IE:HM_I,I DocumentzFEMCPT .0, 28M\E wample. fEx j :
— FE Inztrument

Syztem Frequenc IEEI.EIEIEI Hz

Y HE Y — Connect with:

Phasze Angle I-BEEI bo 360 j " Seral (% Ethernet

Source Mame - -

B ohors |vavByCII2I3 7] Comm Part [ COM1 |

Saource Angle Baud Rate IE?EDD vI

Phaze 1 |n Deg IPAddress | 10,1 .3 . 1
Phaze 2 |24EI Deg
Phaze 3 |12EI Deg

Contral Banel simulation: [v

Save results in Suto Fun [V Auto Run Delay |3 Secs
Battery Off an Abart 0 Paste Test Fesults?
Automatically Save Results [ @ ‘es
" Mo
Flawschart Enable r ™ Prompt User
QK | Cancel |

Figure B.7 Setup Display Configured for Ethernet Communications

13. Click OK to apply the new settings.
14. Click Tools | F6Meter Control Panel in the top menu bar.

The Control Panel opens and provides manual control of the
instrument.
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Set the F6000 IP Address

NOTE If the control PC is subsequently connected to any kind of local-area or
' wide-area network, return to the Network TCP/IP Properties display
H and select Obtain IP address automatically.

Set the F6000 IP Address

The Set IP Address utility sets or changes the IP address that the
instrument uses for Ethernet communications. The current IP address of
the instrument, if assigned, appears in the display on the instrument front
panel after a successful boot-up.

To set the instrument IP address:
1. Click Tools]F6000 IP Set in the top menu bar.
The Set F6000 IP Address dialog box appears (Figure B.8).

Set FE000 IP Address E |

IP Address: I Catss

IP Mazk: I <<lEet

Comrmunications: ISeriaI COM1 Baud 57600

Cloze |

Figure B.8 Set F6000 IP Address

Enter the IP Address in the IP Address field.
Click Set.

Click Get to obtain the IP Mask that corresponds to the IP Address
entered in step 3.

The mask name appears in the IP Mask field.

If necessary, click Change to enter new communications parameters.
Refer to "Communications Parameters” on page A-3.
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Appendix C. Source Configurations

This appendix explains the configuration of power sources for the F6000
Instrument. Source configuration is set from the F6Meter Control Panel to
meet transducer test requirements.

Convertible Voltage/Current Sources

Current Sources

The F6150 has three convertible V/1 sources, each rated at 150 VA. These
sources are referred to as convertible V/I sources because the 6810
option allows them to be used as low range current sources. Each
convertible V/I source can be split into two 75 VA sources to yield as
many as six 75 VA sources.

= When in voltage mode, the ranges for the 150 VA sources are
75, 150, and 300 V. The voltage ranges for the 75 VA sources are
75 and 150 V.

< When in current mode, the ranges for the 150 VA sources are
0.5, 1.0, and 2.0 A. The current ranges for the 75 VA sources are
0.5and 1.0 A.

The convertible sources can be placed in transient current mode to
increase the output power by 30% and the current range by 50% for

1.5 seconds. When in transient current mode, the 150 VA sources supply
195 VA for 1.5 seconds. The 75 VA sources supply 97.5 VA. The current
ranges for the 195 VA sources are 0.75, 1.5, and 3.0 A. The current
ranges for the 97.5 VA sources are 0.75 and 1.5 A.

The F6000 has three current sources, each rated at 150 VA. Each 150 VA
current source can be split in two to yield six 75 VA sources. The current
ranges for the 150 VA sources are 7.5, 15, and 30 A. The current ranges
for the 75 VA sources are 7.5 and 15 A.

The current sources can be placed in transient current mode to increase
the output power by 50% and the current range by 100% for 1.5
seconds. When in transient current mode, the 150 VA sources supply
225 VA for 1.5 seconds; the 75 VA sources supply 112.5 VA. The current
ranges for the 225 VA sources are 15, 30, and 60 A. The current ranges
for the 112.5 VA sources are 15 and 30 A.
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Rules for Source Selection
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Rules for Source Selection

The F6000 software supports a maximum of eight sources at a time.
Apply the following rules for source selection and paralleling:

= A source is not usable if no source name is assigned.

= \oltage sources cannot be paralleled, therefore no duplication of
voltage source names is allowed. The maximum power for
voltage sources is 150 VA.

= The number of usable voltage sources is zero if no source name is
assigned.

= To parallel 150 VA convertible sources when in current mode,
assign the same source name to the sources to be paralleled.

For example, if all three convertible sources in low current mode
are named IA, the three sources in parallel yield 450 VA of
power. If the current range for the paralleled low current source is
3.0 A, the compliance voltage is 150 V. See Table C.1.

= To parallel 150 VA current sources, assign the same source name
to the sources to be paralleled.

For example, if all three current sources are named 11, the three
sources together yield a single current source rated at 450 VA.

= Only adjacent 150 VA sources can be paralleled. A maximum of
three current sources can be paralleled to create one 450 VA

source.
NOTE Low current convertible sources and current sources must not be
' paralleled.
hd « \When one 300 VA source and one 150 VA source are needed,

the first two adjacent 150 VA sources supply 300 VA and the third
source supplies 150 VA.

= Each 150 VA source is made up of a pair of 75 VA sources, and
these pairs must remain intact. Therefore a 150 VA source cannot
be paralleled with a 75 VA source from another pair.

< A 150 VA source can be split into two 75 VA sources only if it is
not paralleled with any other source.

= Convertible sources and current sources cannot use the same
source designations.

NOTE When using paralleled current sources, it is recommended to parallel
' the wiring in order to reduce cable heating and voltage drop.
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Compliance Voltage and Current Range

NOTE

The compliance voltage of a current source is the highest voltage into
which the current source can inject current. The formula for calculating
the compliance voltage of a current source is:

V=P=+|
where P is the VA rating of the current source and | is the current range.

For example, if a source is rated at 150 VA and the current range is set at
7.5 A, the compliance voltage for the source is 20 V.

For maximum compliance voltage, use the lowest current range that
can produce the desired test current. For example, if the test requires
5 A, set the range at 7.5 A, not 15 A.

Table C.1 through Table C.4 show range settings and compliance
voltages for all common source configurations. See Appendix G "F6150
Specifications”, for more information on range settings.

Table C.1 Maximum Compliance Voltage for Low Current Source Combinations

Maximum Compliance Voltage

Current Range 75 VA Source 150 VA Source 300 VA Source 450 VA Source
05A 150 V 300 V — —

1.0A 75V 150 V 300 V —

15A — — — 300 V

20A — 75V 150 V —

3.0A — — — 150 V

40A — — 75V —

6.0 A — — — 75V

GRD 72A-1998-01 Rev. A 1/03

C-3



Compliance Voltage and Current Range

Table C.2 Maximum Compliance Voltage for Low Transient Current
Source Combinations

Current Range

Maximum Compliance Voltage

97.5 VA Source

195 VA Source

390 VA Source

585 VA Source

0.75A

130 V

260V

15A

65V

130V

260 V

2.25A

260 V

3.0A

65V

130V

45A

130V

6.0A

65V

9.0A

65V

Table C.3 Maximum Compliance Voltage for Current Source Combinations

Current Range

Maximum Compliance Voltage

75 VA Source

150 VA Source

300 VA Source

450 VA Source

75A 10V 20 V 40 V 60 V
15 A 5V 10V 20V 30V
225 A — — — 20V
30 A _ 5V 10V —

45 A — — — 1oV
60 A — — oV —

90 A — — — SV
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Table C.4 Maximum Compliance Voltage for Transient Current Source Combinations

Maximum Compliance Voltage

Current Range 112.5 VA Source 225 VA Source 450 VA Source 675 VA Source
15A 75V 15V 30V 45V

30 A 3.75V 7.5V 15V 225V

45 A — — — 15V

60 A — 3.75V 7.5V —

90 A — — — 75V

120 A — — 3.75V —

180 A — — — 3.75V

Pre-set Configurations

To configure the sources on the instrument front panel independently of
the preset options, select User defined from the Pre-set Configurations
pick list in the F6000 Configuration display (Figure 3.3 on page 3-7). The
list of preset configurations contains thirteen options:

User Defined

3 Voltages and 3 Currents

3 Voltages and 3 Transient Currents

4 Voltages and 4 Currents

6 Currents (right bank)

1 Voltage and 2 Low Range Currents
1 Voltage 150 VA and 1 Current 450 VA
4 Voltages and 4 Transient Currents

6 Voltages

6 Low Range Currents

6 Low Range Transients

6 Transient Currents

1 Voltage and 2 Low Range Transients
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Figure C.1 through Figure C.12 illustrate the twelve pre-set
configurations in the list.

Convertible Sources
(Voltage or Low Current) Current Sources

150 VA Sources ‘ ‘ ‘ ‘ ‘
(Red)
Terminals for O Q
Return Lines U U /_J7

(Black)

ww©©©©©©

Figure C.1 3 Voltages and 3 Currents

Convertible Sources
(Voltage or Low Current) Current Sources

| |

150 VA Sources . . ‘ ‘ ‘
(Red)
Terminals for O Q
Return Lines U U /_J7

(Black)

revnsawes | @ OO 00O

Figure C.2 3 Voltages and 3 Transient Currents

o6 72A-1998-01 Rev. A 1/03 (R



F6000 Family of Power System Simulators User Guide

150 VA Sources
(Red)

Terminals for
Return Lines
(Black)

75 VA Sources

Convertible Sources
(Voltage or Low Current) Current Sources

| |

{‘.“‘
1 000,000
1O0 0 OO0O

(Red)
Figure C.3 4 Voltages and 4 Currents
Convertible Sources
(Voltage or Low Current) Current Sources
| |
(Red)

Terminals for
Return Lines
(Black)

75 VA Sources
(Red)

{OQ@/%@@@
1O000OOO

Figure C.4 6 Currents (right bank)
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Pre-set Configurations

Convertible Sources
(Voltage or Low Current) Current Sources

150 V,:esdources { ‘ ‘ ‘ @ @ @
e OO O-O-0O0O

(Black)

{000 000

Figure C.5 1 Voltage and 2 Low Range Currents

Convertible Sources
(Voltage or Low Current) Current Sources

| |

150 VA Sources @ @ ‘ ‘ ‘
(Red)
Terminals for O O
Return Lines U u /_)7

(Black)

Ww©©©©©©

Figure C.6 1 Voltage 150 VA and 1 Current 450 VA
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150 VA Sources
(Red)

Terminals for
Return Lines
(Black)

75 VA Sources

Convertible Sources
(Voltage or Low Current) Current Sources

| |

{‘.“‘
1 000,000
1O0O® O0O

(Red)
Figure C.7 4 Voltages and 4 Transient Currents
Convertible Sources
(Voltage or Low Current) Current Sources
| |
(Red)

Terminals for
Return Lines
(Black)

75 VA Sources
(Red)

{OQ@/%@@@
10O © O0O0

Figure C.8 6 Voltages

goble

72A-1998-01 Rev. A 1/03

C-9



Pre-set Configurations

Convertible Sources
(Voltage or Low Current)

|

Current Sources

(Red)

| Q O @ OO0

(Black)

(Red)

Figure C.9 6 Low Range Currents

Convertible Sources
(Voltage or Low Current)

|

Current Sources

(Red)

el Q O @ OO0

(Black)

(Red)

Figure C.10 6 Low Range Transients
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150 VA Sources
(Red)

Terminals for
Return Lines
(Black)

75 VA Sources

Convertible Sources
(Voltage or Low Current) Current Sources

| |

{@)@@“‘
1 000,000
1O000OEO

(Red)
Figure C.11 6 Transient Currents
Convertible Sources
(Voltage or Low Current) Current Sources
| |
(Red)

Terminals for
Return Lines
(Black)

75 VA Sources
(Red)

{OQ@/%@@@
1O0 0000

Figure C.12 1 Voltage and 2 Low Range Transients
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Appendix D. Global Positioning System

The receiver and antenna available for the F6150 are useful for
end-to-end testing, where two instruments must be precisely
synchronized in order to simulate a power system fault accurately. Each
F6150 synchronizes its internal clock with the one pulse per second
signal transmitted by satellites in the Global Positioning System (GPS).
This setup allows multiple F6150s to synchronize to a common reference
signal without the need for networking.

GPS Synchronization

End-to-end testing of a protection scheme requires that two F6000
Instruments not connected to the same network be precisely
synchronized. Two F6000 Instruments inject the same fault at each end
of the line at the same moment. When an actual fault occurs, the relay at
the near end and the relay at the far end of the line both detect the fault
simultaneously. In this situation, the only way to simulate what each
relay sees is to apply the fault to each relay at exactly the same time.

End-to-end testing using GPS synchronization permits evaluation of a
complete protection scheme. The test evaluates the performance of the
system’s protective relays and its communication equipment. Figure D.1
on page D-2 gives an overview of all the components required to
conduct an end-to-end test using GPS synchronization.
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GPS Synchronization
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GPS Satellite

GPS GPS
Antenna Antenna
Communications
Link

F6150 Relays F6150
Instrument under test Instrument

PC with PC with
ProTesT ProTesT

Figure D.1 End-to-End Testing with GPS Synchronization
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Equipment Setup

GPS synchronization requires a GPS satellite receiver (Option F6885)
and a GPS antenna (Option F6895). When the antenna is connected to
the GPS port on the instrument front panel, it sends the satellite’s timing
signal to the F6000 Instrument.

The GPS antenna comes with the following equipment:

= 100-foot cable

= Connector for the F6000 Instrument (15-pin)

= Connector for the F2000 Instrument (9-pin)

= 12V DC power supply, with power cord and connecting line

To use the GPS:

1.

N o g &

Connect the 15-pin adapter cable for the F6000 Instrument to the
GPS port on the instrument front panel.

Connect the 100-foot cable to the adapter cable.
Place the 8-inch diameter GPS antenna outside in an open area.

The antenna should be two to three meters away from walls or other
obstructions to get 360° coverage.

Connect the 100-foot cable to the antenna.

Connect the 12 V DC power supply to the adapter cable.
Plug the power supply into a 115 V or 230 V AC outlet.
Turn the F6000 Instrument on.
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Equipment Setup

When the power supply is plugged in and the GPS antenna is properly
positioned, the antenna receives signals from the satellite. The antenna
transmits a pulse per second signal to the instrument, along with a serial
communication stream to identify the time of day. The equipment setup
in Figure D.2 shows all the equipment required for the test.

GPS Antenna

Adapter Cable with
15-Pin Connector

100-foot
F6150 cable

Relay under test

PC with 12 V DC GPS 115V AC
ProTesT Power Supply Power Cord

Figure D.2 Equipment Setup for GPS Synchronization

When the GPS antenna is connected and powered as shown in

Figure D.2, turn the F6000 Instrument on. The normal sequence of
messages in the VFD confirms a successful boot-up. At the end of the
sequence, the message GPS 0 Sats indicates the GPS receiver is
initializing. Allow several minutes for the initialization process. When
the system is ready, GPS 6 Sats appears, followed by the time in
Universal Time Coordinates: GPS 17:04:26 UTC. This message indicates
that the components are connected correctly and the instrument is
synchronized to the GPS clock.
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Conduct the Test

The ProTesT Starter Kit includes the control software needed for
end-to-end testing with GPS synchronization.

Use the State Simulation (SSIMUL) or TRANS macro in ProTesT to
conduct an end-to-end test. Use the Power System Model in ProTesT to
specify the values needed for the test table in the State Simulation macro.

1. With the technician at the other end of the transmission line, define
the exact time to conduct the test.

2. Enter the agreed time in the Go At field of the ProTesT display.

Once each second, the F6000 receives the exact time from the GPS
receiver. When the reference time is the same as the common Go At
time specified for each test instrument, the two instruments apply the
specified fault to each relay.

For example, the technicians agree by phone to conduct the test at
17:00:00 UTC. They program each instrument to deliver the same fault
to each relay at the same time. Since both instruments key on the same
satellite, their internal clocks are synchronized and they both inject the
fault at precisely 17:00:00 UTC.
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Appendix E. Timing Between State Changes

NOTE

The F6150 builds waveforms based on a 10 kHz sample rate. Its
waveforms are assembled with data every 100 microseconds or

0.1 milliseconds. When the instrument generates a waveform, it rounds
the total time for the required number of cycles to the nearest

0.1 millisecond.

In a 60 Hz waveform, for example, one cycle is completed over
16.66666... milliseconds. Under the rounding function, the cycle
actually completes at 16.7 milliseconds. For two cycles at 60 Hz, the
time is 33.33333... milliseconds, rounded to 33.3 milliseconds.

The rounding function may cause a discrepancy between expected and
actual times for state simulations where a timer is started in one state and
stopped after one or several states with a long duration time. A
workaround for this discrepancy is to have state durations in factors of
time that negate the rounding factor.

For example, 60 Hz durations in factors of three cycles per state (3, 6,
9..,, 63...) equate to an even 50 milliseconds per three-cycle duration. In
this case, no discrepancy appears because no rounding is used to
generate the waveform.

50 Hz systems do not use the rounding function at all, as their base time
unit per cycle is 20 milliseconds.
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Appendix F. Field Calibration Verification

This appendix defines testing specifications and procedures for
performing Amplitude and Distortion tests, and Phase Shift tests on
configured current and voltage sources.

Testing Specifications

Ambient Accuracy

F6000 Test Instruments are normally used in areas where the temperature
is between 68 and 86 °F (20-30 °C) and the AC power is within £10% of
115 (or 230) V. Under these conditions, and when connected to a load
that does not exceed the source’s range limits, F6000 AC test signals are
warranted to meet the following accuracy specifications:

Amplitude +0.03% of range from 0 to 10% of range, and
within £0.3% of setting from 10 to 100% of range
for High Current and Convertible Voltage Sources.

Amplitude +0.06% of range from 0 to 10% of range, and
within £0.6% of setting from 10 to 100% of range
for Convertible Current Sources.

Phase Angle +0.25° at 50 or 60 Hz.
Distortion 2% maximum at 50 or 60 Hz., 0.1% typical

Test Setup

All ambient accuracy tests are measured with open circuit Voltage
Sources. All Current Sources are measured with either a shunt or
ammeter connected across the output.
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Test EQuipment

Test Equipment

NOTE

All test equipment must be more accurate than the signal being
measured, and have a valid calibration sticker tracing the calibration to
the Nation Bureau of Standard references. As a reference, the instruments
used by Doble Engineering for factory calibration of the F6000 are listed
in Table F.1.

Table F.1 Test Equipment

Equipment Manufacturer Model Number
Voltmeter Hewlett Packard Model 3458A
Phase Meter Arbiter Model 931A
Current Meter Arbiter Model 931A
Distortion Analyzer Krohn-Hite Model 6880A
100 A Shunt Julie CS-1R-100-2-05A
20 A Shunt Julie CS-1R-20-1-01A

The Arbiter Current Meter is used for Convertible Source Current
measurements only. All other current measurements are made with the
Julie shunts. A differential amplifier with a gain of 10 is used to boost
the shunt output for distortion measurements.

F-2
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Amplitude and Distortion Checks

The amplitude and distortion check consists of measuring the amplitude
and total harmonic distortion (THD) from configured current and voltage
sources, and comparing the measurements to specified values. This test is
conducted on the following source types:

< High Current Sources
= Convertible Low Current Sources
=« Convertible Voltage Sources

75 VA High Current Source

To perform the Amplitude and Distortion check on a 75 VA High Current
source:

1.

4.
5.

Configure the F6000 for six currents (right bank) using the Pre-set
Configurations on the F6000 Configuration display.

Refer to "F6000 Configuration” on page 3-7 for more information.

Set the range to 7.5 A and amplitude to 7.5 A. Connect an ammeter
or appropriate shunt across the Source 11 output terminals, and turn
the source ON.

Verify that the amplitude is within limits and the total harmonic
distortion (THD) is <2%.

Change the amplitude as shown in Table F.2 on page F-4.
Verify that the amplitude and distortion are within the limits.
Repeat step 3 for the 15 A range.

Repeat steps 2, 3, and 4 for Source 12, 13, IR, IS, and IT.

NOTE The load, including wire and connections, must not exceed the Max.

' Load specified in Table F.2.
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75 VA High Current Source
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Table F.2 lists the specifications for the 75 VA High Current Source
measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.2 75 VA High Current Source Specification

Range | Max. Load Value Minimum | Maximum Max. THD

75A |13330hm | 75A 7.48 A 7.523 A 2%

0.75A | 0.748 A | 0.7523 A | 2%
15A 0.3330hm | 15.0A | 1496 A 15.05 A 2%
15A 1.496 A 1.505 A 2%

Figure F.1 shows a typical setup for 75 VA (right bank) Current and
Distortion measurement.

Voltmeter
]
F6000 20 Amp . Distortion
Instrument Shunt Diff. Amp Analyzer
R

Figure F.1 75 VA High Current Source Measurement
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150 VA High Current Source

To perform the Amplitude and Distortion check on a 150 VA High
Current source:

1. Configure the F6000 for three 150 VA Currents by clicking User
Defined on the F6000 Configuration display.
= Set the number of Current Sources to 3.
= Set the number of Convertible V/I Sources to 0.

2. Set the range to 7.5 A and amplitude to 7.5 A. Connect an ammeter
or appropriate shunt across the Source 11 output terminals, and turn
the source ON.

Verify that the amplitude is within limits and the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.3 and verify that the
amplitude and distortion are within the limits

4. Repeat step 3 for the 15 and 30 A range.

5. Repeat steps 2, 3, and 4 for Source 12 and 13.

NOTE The load including wire and connections must not exceed the Max.

Load in Table F.3.
4 Table F.3 lists the specifications for the 150 VA High Current Source

measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.3 150 VA High Current Source Specification

Range | Max. Load Value Minimum | Maximum Max. THD

75A | 2.67 Ohm 7.5A 7.48 A 7.523 A 2%

0.75A | 0.748 A | 0.7523 A | 2%

15A 0.67 Ohm 15.0A | 1496 A 15.05 A 2%

15A 1.496 A 1.505 A 2%

30A 0.167 Ohm | 30.0A | 2991 A | 30.09A 2%

3.0A 2991 A | 3.009A 2%
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300 VA High Current Source
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Figure F.2 shows a typical setup for 150 VA (right bank) High Current
and Distortion measurements.

Voltmeter
[ 1]
F6000 i?n/ploo i, Amp Distortion
Instrument Shunt ' Analyzer
I —

Figure F.2 150 VA High Current Source Measurement

300 VA High Current Source

To perform the Amplitude and Distortion check on a 300 VA High
Current source:

1. Configure the F6000 for one 300 VA Current source by clicking User
Defined on the F6000 Configuration display.

= Set the number of Current Sources to 2.

= Set the number of Convertible V/I Sources to 0.

= Set the Current Sources Reference Designations so that both
sources are named I1.

2. Setthe range to 7.5 A and amplitude to 7.5 A. Connect an ammeter
or appropriate shunt across the Source 11 output terminals (both 11
terminals must be connected to the ammeter or shunt), and turn the
source ON.

Verify that the amplitude is within limits and the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.4 and verify that the
amplitude and distortion are within the specified limits.

4. Repeat step 3 for the 60 A range.

NOTE The load including wire and connections must not exceed the Max.
Load specified in Table F.4.

4 Table F.4 lists the specifications for the 300 VA High Current Source
measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.
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Table F.4 300 VA High Current Source Specification

Range | Max. Load Value Minimum | Maximum Max. THD
75A |5.330hm 75A 7.48 A 7.523 A 2%
0.75A | 0.748 A | 0.7523 A | 2%
60 A 0.0833 Ohm | 60.0A | 59.82 A | 60.18 A 2%
6.0 A 5982A |6.018A 2%

Figure F.3 shows a typical setup for 300 VA High Current and Distortion

measurements.

Voltmeter
||:6(t)00 t 7
nstrumen 50/100 Distortion
Two 150 VA Amp Diff. Amp Analyzer

. Shunt g

sources in
parallel —

Figure F.3 300 VA High Current Source Measurement

450 VA High Current Source

To perform the Amplitude and Distortion check on a 450 VA High
Current source:

1. Configure the F6000 for one 450 VA Current Source by clicking User
Defined on the F6000 Configuration display.
= Set the number of Current Sources to 3.
= Set the number of Convertible V/I Sources to 0.
= Set the Current Sources Reference Designations so that all three
sources are named 11.

2. Settherangeto 7.5 A and amplitude to 7.5 A, connect an ammeter or
appropriate shunt across the Source |1 output terminals, (all three 11
terminals must be connected to the ammeter or shunt) and turn the
source ON.

Verify that the amplitude is within limits and that the total harmonic
distortion (THD) is <2%.
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450 VA High Current Source

3. Change the amplitude as shown in Table F.5 on page F-8.

Verify that the amplitude and distortion are within the limits.

4. Repeat step 3 for the 90 A range.

NOTE The load including wire and connections must not exceed the Max.
' Load in Table F.5.
4 Table F.5 lists the specifications for the 450 VA High Current Source

measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.5 450 VA High Current Source Specification

Range | Max. Load Value Minimum | Maximum | Max. THD
7.5A | 8 0Ohm 75A | 7.48A 7.523 A 2%
0.75A | 0.748A | 0.7523 A | 2%
90 A 0.0555 Ohm | 90.0 A | 59.82 A | 60.18 A 2%
90A |5982A |6.018A 2%

Figure F.4 shows a typical setup for 450 VA (right bank) High Current
and Distortion measurements.

Voltmeter
F6000 E———
Instrument 50/ 100 - -
Amp Diff. Amp Distortion
Three 150 VA Shunt : Analyzer
sources in T
parallel

Figure F.4 450 VA High Current Source Measurement

g 72A-1998-01 Rev. A 1/03 (R



F6000 Family of Power System Simulators User Guide

75 VA Convertible Low Current Source

To perform the Amplitude and Distortion check on a 75 VA Convertible
Low Current source:

1.

4.
5.

Configure the F6000 for six Low Current sources using the Pre-set
Configurations on the F6000 Configuration display.

Set the range to 0.5 A and amplitude to 0.5 A, connect an ammeter or
appropriate shunt across the Source 11 output terminals, and turn the
source ON.

Verify that the amplitude is within the limits and that the total
harmonic distortion (THD) is <2%.

Change the amplitude as shown in Table F.6.

Verify that the amplitude and distortion are within the limits.
Repeat step 3 for the 1 A range.

Repeat steps 2, 3, and 4 for Source 12, 13, IR, IS, and IT.

Table F.6 lists the specifications for the 75 VA Convertible Low Current
Source measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.6 75 VA Convertible Low Current Source Specification

Range Max. Load | Value Minimum | Maximum Max. THD
05A Ammeter/ | 0.5 A 0.497 A 0.503 A 2%
Shunt

0.05A | 0.0497 A | 0.0503 A 2%

1A 1.0 A 0.994 A 1.006 A 2%
0.1A 0.0994 A | 0.1006 A 2%
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150 VA Convertible Low Current Source
|

Figure F.5 shows a typical setup for 75 VA Convertible Low Current
Source and Distortion measurements.

Ammeter
F6000 aqd _
Instrument Distortion

Analyzer

Figure F.5 75 VA Convertible Low Current Source

NOTE The ammeter and THD Analyzer are functions of the Arbiter 931A.

150 VA Convertible Low Current Source

To perform the Amplitude and Distortion check on a 150 VA Convertible
Low Current source:

1. Configure the F6000 for three Low Current 150 VA sources by
clicking User Defined on the F6000 Configuration display.

« Set the number of Current Sources to O.
= Set the number of Convertible V/I Sources to 3.
= Set the Convertible V/I Source designations to 11, 12, and I3.

2. Settherange to 0.5 A and amplitude to 0.5 A, connect an ammeter or
appropriate shunt across the Source 11 output terminals, and turn the
source ON.

Verify that the amplitude is within limits and the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.7.
Verify that the amplitude and distortion are within the limits.
Repeat step 3 for the 1 and 2 A range.

5. Repeat steps 2, 3, and 4 for Source 12 and I3.
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Table F.7 lists the specifications for the 150 VA Convertible Low Current
Source measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.7 150 VA Convertible Low Current Specification

Range | Max. Load | Value Minimum | Maximum Max. THD

05A Ammeter/ | 0.5 A 0.497 A 0.503 A 2%

Shunt
0.05A | 0.0497 A | 0.0503 A 2%
1A 10A 0.994 A 1.006 A 2%
0.1A | 0.0994A | 0.1006 A | 2%
2A 20A 1.988 A 2.012 A 2%

0.2A 0.1988 A | 0.2012 A 2%

Figure F.6 shows a typical setup for 150 VA Convertible Low Current
Source and Distortion measurements.

Ammeter
F6000 aqd _
Instrument Distortion

Analyzer

Figure F.6 150 VA Convertible Low Current Source Measurement

NOTE The ammeter and THD Analyzer are functions of the Arbiter 931A.
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300 VA Convertible Low Current Source
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300 VA Convertible Low Current Source

To perform the Amplitude and Distortion check on a 300 VA Convertible
Low Current source:

1. Configure the F6000 for one Low Current 300 VA source by clicking
User Defined on the F6000 Configuration display.
= Set the number of Current Sources to O.
= Set the number of Convertible V/I Sources to 2.
= Set the Convertible V/I Source designations to 11 and 11 (two
sources with the same name).

2. Set the range to 1 A and amplitude to 1 A, connect an ammeter or
appropriate shunt across the Source 11 output terminals, (both 11
terminals must be connected to the ammeter or shunt) and turn the
source ON.

Verify that the amplitude is within limits and that the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.8.
Verify that the amplitude and distortion are within the limits.
4. Repeat step 3 for the 2 and 4 A range.

Table F.8 lists the specifications for the 300 VA Convertible Low Current
Source measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.8 300 VA Convertible Low Current Source Specification

Range | Max. Load | Value Minimum | Maximum Max. THD
1A Ammeter/ | 1.0A | 0.994 A 1.006 A 2%
Shunt

0.1A 0.0994 A | 0.1006 A 2%

2A 20A 1.988 A 2.012 A 2%
0.2A 0.1988 A | 0.2012 A 2%

4 A 40 A 3.976 A 4.024 A 2%
04A 0.3976 A | 0.4024 A 2%
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Figure F.7 shows a typical setup for 300 VA Convertible Low Current and
Distortion measurements.

Ammeter
F6000 ar!d _
Instrument Distortion

Analyzer

Figure F.7 300 VA Convertible Low Current Source Measurement

NOTE The ammeter and THD Analyzer are functions of the Arbiter 931 A.

450 VA Convertible Low Current Source

To perform the Amplitude and Distortion check on a 450 VA Convertible
Low Current source:

1. Configure the F6000 for one Low Current 450 VA source by clicking
User Defined on the F6000 Configuration display.
= Set the number of Current Sources to 0.
= Set the number of Convertible V/I Sources to 3.
= Set the Convertible V/I Source designations to 11, 11, and I1 (three
sources with the same name).

2. Settherangeto 1.5 A and amplitude to 1.5 A, connect an ammeter or
appropriate shunt across the Source 11 output terminals, (all three 11
terminals must be connected to the ammeter or shunt) and turn the
source ON.

Verify that the amplitude is within limits and that the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.9 on page F-14 and verify
that the amplitude and distortion are within the limits.

4. Repeat step 3 for the 3 and 6 A range.

(. > 72A-1998-01 Rev. A 1/03 F-13
00 :



450 VA Convertible Low Current Source
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Table F.9 lists the specifications for the 450 VA Convertible Low Current
Source measurements. Minimum and maximum amplitudes are given in
amperes. When using a 4-terminal shunt, convert the values to the
appropriate voltages.

Table F.9 450 VA Convertible Low Current Source Specification

Range | Max. Load | Value Minimum | Maximum Max. THD

15A Ammeter/ | 1.5 A 1.491 A 1.509 A 2%

Shunt
0.15A | 0.1491 A | 0.1509 A 2%
3A 3.0A 2.982 A 3.018 A 2%
0.3A |0.2982A | 0.3018A | 2%
6 A 6.0 A 5.964 A 6.036 A 2%

06 A 0.5964 A | 0.6036 A | 2%

Figure F.8 shows a typical setup for 450 VA (right bank) Convertible Low
Current Source measurement.

F6000

Instrument Ammeter
and

Three 150 VA Distortion

sources in Analyzer

parallel

Figure F.8 450 VA Convertible Low Current Source Measurement

NOTE The ammeter and THD Analyzer are functions of the Arbiter 931A.
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75 VA Convertible Voltage Source

To perform the Amplitude and Distortion check on a 75 VA Convertible
Voltage source:

F6000 Family of Power System Simulators User Guide
. __________________________________________________________________________________________________________________________________|

1. Configure the F6000 for six voltages using the Pre-set Configurations
on the F6000 Configuration display.

2. Set the range to 75 V and amplitude to 75 V, connect the test
instruments as shown across Source VA and turn the source ON.

Verify that the amplitude is within limits and that the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.10.

Verify that the amplitude and distortion are within the limits.

4. Repeat step 3 for the 150 V range.
5. Repeat steps 2, 3, and 4 for Source VB, VC, VR, VS, and VT.
Table F.10 lists the specifications for the 75 VA Convertible Voltage

Source measurements.

Table F.10 75 VA Convertible Voltage Source Specifications

Range | Max.Load | Value Minimum | Maximum Max. THD
75V Open 75V 748V 75.2V 2%

75V 7.48V 752V 2%
150 V 150V | 1496V 150.5V 2%

15V 14.96 V 15.05V 2%

Figure F.9 shows a typical setup for the 75 VA Convertible Voltage

Source measurements.

F6000
Instrument

\Voltmeter

Distortion
Analyzer

Figure F.9 75 VA Convertible Voltage Source Measurement
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150 VA Convertible Voltage Source

To perform the Amplitude and Distortion check on a 150 VA Convertible
Voltage source:

1. Configure the F6000 for three 150 VA voltages by clicking User
Defined on the F6000 Configuration display.

= Set the number of Voltage Sources to 3.
e Set the number of Current Sources to O.

2. Set the range to 75 V and amplitude to 75 V, connect the test
instruments as shown across Source VA and turn the source ON.

Verify that the amplitude is within limits and that the total harmonic
distortion (THD) is <2%.

3. Change the amplitude as shown in Table F.11.

Verify that the amplitude and distortion are within the limits.
4. Repeat step 3 for the 150 and 300 V range.
5. Repeat steps 2, 3, and 4 for Source VB and VC.

Table F.11 lists the specifications for the 150 VA Convertible Voltage
Source measurements.

F-16
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Table F.11 150 VA Convertible Voltage Source Specification

Range | Max.Load | Value Minimum | Maximum Max. THD
75V Open 75V 748V 75.2V 2%
75V 748V 752V 2%
150 V 150V | 1496V 150.5V 2%
15V 14.96 V 15.05V 2%
300 V 300V | 299.1V 3009V 2%
30V 2991V 30.09V 2%

Figure F.10 shows a typical setup for the 150 VA Convertible Voltage
Source measurements.

\Voltmeter
F6000 Distortion
Instrument Analyzer

Figure F.10 150 VA Convertible Voltage Source Measurement
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Phase Shift Testing

Phase Shift Testing

75 VA (Right Bank) High Current Sources at 50 or 60 Hz

To perform the Phase Shift test on a 75 VA High Current source at 50 or
60 Hz:

1.

© © N o g bk

Configure the F6000 for six currents (right bank) using the Pre-set
Configurations on the F6000 Configuration display.

Set all six ranges to 7.5 A and all amplitudes to 5 A.

Set all six phase angles to 0°.

Connect source 11 to the reference input of the phase meter.
Connect source 12 to the signal input of the phase meter.
Turn both sources ON.

Verify that the phase angle is within + 0.25°.

Turn OFF the signal source.

Repeat steps 5 through 8 for sources 13, IR, IS, and IT as signal
sources.

Figure F.11 shows a typical setup for phase testing six Current Sources.
The phase meter shown is an Arbiter model 931 A.

F6000 Phasemeter
Instrument
11 Reference
12 Signal

Figure F.11 Test Setup for Phase Testing Six Current Sources

F-18
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75 VA Convertible Voltage Sources at 50 or 60 Hz

To perform the Phase Shift test on a 75 VA Convertible Voltage source at
50 or 60 Hz:

1.

© N o 00k w DN

9.

Configure the F6000 for six voltages using the Pre-set Configurations
on the F6000 Configuration display.

Set all six ranges to 75 V and all amplitudes to 75 V.

Set all six phase angles to 0°.

Connect source VA to the reference input of the phase meter.
Connect source VB to the signal input of the phase meter.
Turn both sources ON.

Verify that the phase angle is within £0.25°.

Turn OFF the signal source.

Repeat.

Figure F.12 shows a typical setup for phase testing six voltage sources.
The phase meter shown is an Arbiter model 931 A.

F6000 Phasemeter
Instrument
VA Reference
VB Signal

Figure F.12 Test Setup for Phase Testing Six Voltage Sources
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Appendix G. F6150 Specifications

Convertible Voltage/Current Sources

Each 150 VA Convertible V/I Source can be used as a voltage source or

optionally as a low range, high-power current source.

Source Configurations

Output Power Output Power Transient Number of
Continuous for 1.5 Sec. Sources

75 VA 97.5 VA 6

150 VA 195 VA 3

450 VA 585 VA 1

300 VA 390 VA 1+ (150 VA)

Each 150 VA convertible V/I source can be split into two 75 VA sources.
Two 150 VA convertible low current sources can be combined in
parallel into one 300 VA current source. Three 150 VA convertible low
current sources can be combined in parallel into one 450 VA current

source.

Ranges and Resolution

75 VA Source
Ranges (Resolution)
AC Voltage 75, 150, V rms (0.01 V)
DC Voltage 106, 212 VDC (0.01 V)
AC Current
1.5 Seconds Transient 0.75, 1.5, Arms (0.0001 A)
Continuous Power 0.5, 1.0, Arms (0.0001 A)
DC Current
1.5 Seconds Transient 0.53, 1.06 ADC (0.0001 A)
Continuous Power 0.354, 0.707 ADC (0.0001 A)
G-1 72A-1998-01 Rev. A 1/03 ¢4/
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Ranges and Resolution

150 VA Source
Ranges (Resolution)
AC Voltage 75, 150, 300 V rms (0.01V)
DC Voltage 106, 212 V (0.01 V), 300 VDC (0.1 V)
AC Current
1.5 Seconds Transient 0.75, 1.5, 3.0 Arms (0.0001 A)
Continuous Power 0.5, 1.0, 2.0 Arms (0.0001 A)
DC Current
1.5 Seconds Transient 0.53, 1.06 A (0.0001 A), 2.12 ADC (0.001 A)
Continuous Power 0.354, 0.707 A (0.0001 A), 1.41 ADC (0.001 A)
300 VA Source
Ranges (Resolution)
AC Current
1.5 Seconds Transient | 1.5, 3.0 A, 6.0 A rms (0.0001 A)
Continuous Power 1.0,2.0 A, 4.0 Arms (0.0001 A)
DC Current
1.5 Seconds Transient 1.06 A (00001A), 2.12,4.24 ADC (0001 A)
Continuous Power 0.707 A (0.0001A), 1.41 A, 2.83 A(0.001 A)
450 VA Source
Ranges (Resolution)
AC Current
1.5 Seconds Transient 2.25,45A,9.0Arms A (0.001 A)
Continuous Power 1.5, 3.0A, 6.0Arms A (0.001 A)
DC Current
1.5 Seconds Transient 1.59 A (00001 A), 3.18, 6.36 ADC (0001 A)
Continuous Power 1.06 A, 2.12 A, 4.24 ADC (0.001 A)
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Current Sources

Source Configurations

Output Power Output Power Transient for

Continuous 1.5 Sec.

75 VA 112.5 VA 6

150 VA 225 VA 3

450 VA 675 VA 1

300 VA 450 VA 1+ (150 VA)

Each 150 VA current source can be split into two 75 VA sources. Two
150 VA current sources can be combined in parallel into one 300 VA
current source. Three 150 VA current sources can be combined in
parallel into one 450 VA current source.

Ranges and Resolution

75 VA Source
Ranges (Resolution)
AC Current
1.5 Seconds Transient 15, 30 Arms (0.001 A)
Continuous Power 7.5,15 Arms (0.001 A)
DC Current
1.5 Seconds Transient 10, 20 ADC (0.01 A)
Continuous Power 5 A (0.001A), 10 ADC (0.01 A)
150 VA Source
Ranges (Resolution)
AC Current
1.5 Seconds Transient 15, 30 A (0.001 A), 60 Arms (0.01 A)
Continuous Power 7.5,15 A (0.001A), 30 A rms (0.01A)
DC Current
1.5 Seconds Transient | 10, 20, 40 ADC (0.01 A)
Continuous Power 5 A (0.001A), 10, 20 ADC (0.01 A)

G 72A-1998-01 Rev. A 1/03 G-3



Ranges and Resolution

300 VA Source
Ranges (Resolution)
AC Current
1.5 Seconds Transient 15, 30 A (0.001 A), 60, 120 Arms (0.01 A)
Continuous Power 7.5, 15 A (0.001 A), 30, 60 A rms (0.01 A)
DC Current
1.5 Seconds Transient 10 A (0.001 A), 20, 40, 80 ADC (0.01 A)
Continuous Power 5A (0.001 A), 10, 20, 40 ADC (0.01 A)
450 VA Source
Ranges (Resolution)
AC Current
1.5 Seconds Transient 15, 30 A (0.001 A), 45, 90, 180 Arms (0.01 A)
Continuous Power 7.5, 15, 22.5(0.001 A), 45 A, 90 Arms (0.01 A)
DC Current
1.5 Seconds Transient 10 A (0.001 A), 20, 30, 60, 120 ADC (0.01 A)
Continuous Power 5A (0.001 A), 10, 15, 30, 60 ADC (0.01 A)
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Technical Specifications

Battery Simulator
Range: 48, 125, 250 VDC
Power: 60 Watts, 1.5 A maximum
50/60 Hz Ripple: <0.2% of range

AC Amplitude Accuracy at 50/60 Hz
From 20° to 30° C: < 0.02% typical 0.09% guaranteed
From 0° to 50° C: < 0.04% typical 0.09% guaranteed
Typically <0.02% of reading

Convertible Source in Current Mode

From 20° to 30° C: < 0.02% up to 20% rated load
<0.03% guaranteed

From 0° to 50° C: < 0.04% up to 20% rated load
<0.03% guaranteed

Distortion

Low distortion sine waves; total harmonic distortion <0,02% typical,
0.07% maximum at 50/60 Hz

Noise (10-30 kHz)

Voltage Source: 0.02% of range or 50 mV
Current Source: 0.02% of range or 1 mA

Phase Angle
Range: 0° to +359.9° (Lead)/0 to —359.9° (Lag)
Accuracy: +0.25° at 50/60 Hz
Accuracy: +0.5° at 50/60 Hz for convertible sources in current mode
(F6810 Option)
Resolution: +0.1° at 50/60 Hz
Frequency

Bandwidth: DC to 3 kHz at full power for transient playback
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Ramp/Set

Range: DC, AC from 0.1 Hz to 2 kHz at full power, continuous load
Resolution: 0.001 Hz
Accuracy:

0.5 PPM: Typical

1.5PPM: 20°to30°C

10 PPM: 0°to50°C

Ramp/Set

Ramp: increments/decrements voltage, current, phase angle, and
frequency at user defined ramp rates. Ensures smooth, linear changes

in value.
Metering Functions
DC Meter Inputs Input Range: 0 to = 10 VDC or 0 to + 20 mA DC
Accuracy: <0.003% typical <+0.05% guaranteed
AC Sources Accuracy: <0.02% for typical meter loads
Logic Inputs as Frequency: 10 kHz
Counters Pulsewidth: >175 microseconds

Logic Outputs

Eight galvanically isolated Logic Outputs configured as Normally
Open (NO) or Normally Closed (NC) switches.

Applied Voltage: 250 V DC or AC

Switching Current: 0.5 A make or break, maximum

Response Time: 0.1 millisecond maximum pick up and drop out
Isolation: £500 V Peak
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Logic Inputs
Eight galvanically isolated Logic Inputs, configurable as Voltage Sense or
Contact Sense.
Voltage Sense: Up to 250 VAC or DC
Open Circuit Test Voltage: 12 VDC nominal
Short Circuit Test Current: 20 mA VDC nominal
Response Time: 0.1 millisecond maximum pick up and drop out
Isolation: £500 V Peak
Triggers
Number: 8
Boolean combination of logic inputs can be used to define triggers.
Triggers are used to set timer start and stop conditions.
Timers

Number: 8

Max Recording Time: 24 hours

Accuracy: +0.0005% of reading, £50 microseconds
Resolution: 100 microseconds

Time can be displayed in milliseconds, seconds and cycles
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General Specifications

General Specifications

Source Operation

Worst-case accuracy specifications simultaneously include all errors
contributed by variations in power line voltage, load regulation, stability,
and temperature, up to full output power. Includes stable source
operation in four quadrants while delivering power — load power factor
from nearly 1 to O, leading or lagging. Each F6000 Instrument is supplied
with a Certificate of Calibration traceable to the National Institute of
Standards and Technology.

Electrostatic Discharge Immunity

IEC 801-2 L.E.C. performance level 1 @ 10 kV: normal performance
within specifications. IEC performance level 2 @ 20 kV: no permanent
damage.

Surge Withstand Capability

ANSI/IEEE C37.90. The F6000 Instrument functions as a source during
surge withstand capability tests, when the ANSI/IEEE-specified isolating
circuit is interposed between the instrument and the relay under test.

Line Power Supply
105 V to 132 V (50 Hz)
210 to 264 (60 Hz)

Temperature
Operating temperature: 0° to 50° C
Storage temperature: —25° to +75° C
Humidity
Up to 95% relative humidity, non-condensing
G-8 72A-1998-01 Rev. A 1/03 ¢4/

00



F6000 Family of Power System Simulators User Guide

Weight

Interfaces

Safety

44 1bs/20 kgs

RS-232 or Ethernet remote control to computer

European Standard:
EN61010-1:1993/A1+A2
EN61010-2-031:1994

Electromagnetic Compatibility (EMC)

Enclosure

Measurements

NOTE

European Standard:
EN61326:1997/A1:1998
US Standard:
FCC 47CFR Part 15 Class A

High impact, molded, flame retardant ABS. Meets National Safe Transit
Association testing specification No. 1A for immunity to severe shock
and vibration.

Dimensions: 15 x 9.5 x 18 in or 38 x 24 x 45.7 cm
Weight: 44 Ibs/20 kgs

All specifications are subject to change without notice.
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