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NOTICE REGARDING DRANETZ’ PROPRIETARY RIGHTS

This publication contains information proprietary to Dranetz Technologies, Inc. By accepting
and using this manual, you agree that the information contairied herein will be used soleg for
the purpose of repairing or operating equipment of Dranetz Technologies, Inc. This manual is
to be returned to Dranetz Technologies, Inc. when no longer required, or when there is a change
in ownership of the equipment.

These publications are protected under the Copyright laws of the United States Title 17 et seq.
No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval
system, or translated into any language or computer language, in any form, by any means,
electronic, mechanical, magneiic, optical, chemical, manual, or otherwise, without the prior
written consent of Dranetz Technologies, Incorporated, 1000 New Durham Road, Edison, New
Jersey 08818.

STATEMENT OF WARRANTY

All products of Dranetz Technologies, Inc. are warranted to the original purchaser against
defective material and workmanship for a dperiod of one year from the date of delivery. Dranetz
will repair or replace, at its option, all defective equipment that is retumed, freight prepaid,
during the warranty geriod. There will be no charge for repair provided there is no evidence that
the equipment has been mishandled or abused. This warranty shall not ap‘fly to any defects
resuling from improper or inadequate maintenance, buyer-supplied hardware/software
interfacing, unauthorized modification of misuse of the equipment, operation outside of
environmental specifications, or improper site preparation or maintenance.

The information in this manual has been reviewed and is believed to be entirely
reliable, however, no responsibility is assumed for any inaccuracies. All material
is for information purposes only and is subject to change without prior notice.
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IMPORTANT!

NOTICE: This addendum is intended for anyone operating a 656A Mainframe.

(D
)
(3)

(1)

)

(3)
4
)
(6)

Reading Old 656 Data Files in the New 656A Mainframe

Most 656 Mainframes record data using system software Version 1.3 or 1.4x.
All 656 A Mainframes are shipped with Version 2.0x system software.
To read old 656 Mainframe data into the Version 2.0x Mainframes, you must load

special system software Version 1.4x (first release is Version 1.43). This software is
contained on the 3%:-inch disk in the attached vinyl insert.

CAUTION

When reading old 656 data files, DO NOT attempt fo load any software other
than special Version 1.4x into your Mainframe (other versions are incompatible).

The special Version 1.4x disk should never be used for actual monitoring. To
avoid accidently loading this disk when capituring new data, NEVER carry it in
the keyboard compartment; instead, store it in the vinyl insert in this manual and
leave this instruction sheet attached.

Installing Special Version 1.4x System Software for Reading Old 656 Data Files

If you have any events in memory captured under Version 2.0x that you want to save,
download them to disk.

Load the special Version 1.4x disk supplied in the vinyl insert. A message indicates
that this disk is incompatible with the resident firmware and that booting it up will
erase all events. Since you have saved any desired events, press <Y> to continue,
Turn monitoring off.

Bring up a Status Screen to verify that monitoring is off.

Load the old data disk.

When finished analyzing the old data, erase all old data in memory and re-load
Version 2.0x system software.
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CAUTION REGARDING FCC COMPLIANCE

This instrument generates, uses, and can radiate radio frequency energy, If is not installed and
used in accordance with this Operator’s manual, it may cause interference with radio
commumnications. This instrument complies with the limits for a Class "A" computing device
pursuant to Subpart J of Part 15 of FCC rules. These rules are designed to provide reasonable
protection against such interference when the instrument is operated in a commeicial
environment. Operating this instrument in a residential area is likely to cause interference, in
which case the user, at his or her own expense, is required o take whatever measures necessary

to correct the problem.
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VOLUME 1
OPERATOR’S MANUAL

SERIES 656/656A DISTURBANCE WAVEFORM ANALYZER

SECTION [
GENERAL INFORMATION

1.1 SCOPE

The complete manual for the Series 656/656A consists of two volumes. You are reading
Volume 1, the Operator’s manual, which is divided into three main sections:

I. GENERAL INFORMATION
15 INSTALLATION AND OPERATION
I OPERATIONAL TESTS

Following Section III are individually tabbed sections detailing the connection, setup, and
operation of the available Sensor (Transducer) channel options. Finally, appendices in the
back of this manual provide further information on the hardware/software error messages,
example waveforms, Setup screens, and suggested Main Channel setups outside of the U.S.

Volume 2, the Service/Maintenance manual, contains four sections (refer to Subsection 1.10 for
information on obtaining Volume 2):

IV, THEORY OF OPERATION VI REPLACEABLE PARTS
V. MAINTENANCE AND CALIBRATION VII. SCHEMATICS AND ASSEMBLIES
1.1.1 General Conventions when Reading this Manual

Buttons and switches are capitalized; single keystroke commands and function keys such as
<Return>, <Back Space>, <Shift>, <A>, and so forth, are italicized and displayed in
brackets. Screen displays of printouts and graphs are indented from the margins. This
manual applies to both the Series 656 and ifs successor, the Series 656A. Because most of
the information applies to both units, "656" is the general term used in this manual. Any
information specific to just the 656A is described as "656A" rather than "656".

1.2 INTRODUCTION

Congratulations on your purchase of the Dranetz 656 Disturbance Waveform Analyzer. We
are confident you will be delighted with the unit’s unique analyzing capabilities, as well as its
ability to download events to a disk for permanent storage and later recall. The 656 is a
powerful, self-contained, portable instrument that captures, records, analyzes, and displays
AC and DC power line disturbances on four power acquisition channels. With available
options installed, the 656 also monitors radiated and conducted RF (radio frequency)
energy levels and environmental temperature and humidity changes using its Sensor
(transducer) channels. The 656A monitors current as well as voltage,
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1.2.1 Overview of Operation

The 656 is designed for easy operation. All selections and entries are prompted by the
CRT, and the Operator is never more than a keystroke away from a "Help" screen. This lets
you run the 656 without having to continually refer to this manual for instructions.

Main Input Channel Monitoring

There are four Main input channels (A, B, C, and D). Each Main input channel can
monitor AC voltage, neutral-to-ground voltage, or DC voltage on either a low (0 to 60 V
rms) or high (0 to 600 V rms) range. With the 656A, channels B, C, and D can also monitor
current on ranges of G to 5, 0 to 30, 0 to 300, or 0 to 3000 A rms. NOTE: Most example
screens in this manual illustrate voltage displays, however, be aware that current displays
with "Arms" and "Apeak" replacing "Vrms" and "Vpeak" are possible with the 656A,
WARNING: Before attempting Main input channel monitoring, ground channel A to a
verified safety ground (using the grounding lug on the 656A or screw terminal on the 656).

Sensor Channel Monitoring

The Sensor channels are used for environmental monitoring. Options are available to
monitor environmental temperature and humidity changes, conducted RF (radio frequency)
energy, and radiated RF energy.

Primary Synchronization

By convention, channel A is the primary synchronization channel. If a synchronization
signal is not available on channel A, synchronization automatically switches to the next
active channel (B then C then D). Note: The synchronization signal should be referenced to
a voltage waveform, not a current waveform,

Capturing the Initial Reference Readings

When you turn on the 656, you'll hear beeps indicating that the power on event, Main
channel waveform, frequency, and Sensor channel readings have been captured. If you
want to update the reference waveform at any time, or if you want to get a "snapshot” of the
current monitoring conditions, use the following sequence:

1. From the Main Menu, press <4> to go into the Monitoring Functions Menu and
then press <> to go into Main Channel Setups. The active setup is displayed.

2. Press <A> to reactivate this setup. You'll then hear beeps indicating that new
waveform, frequency, and sensor readings have been captured.

Event Recording
Other than the standard events recorded when the 656 is first turned on, events are also
recorded with any of the following occurrences:

®  When the monitored waveform for a channel deviates by more than the programmed
RMS sensitivity from the last cycle of the last event for that channel.

@ When an impulse on a channel exceeds the impulse sensitivity threshold (V peak or
A peak) for that channel.
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e When the Synchronization channel’s frequency (averaged over 20 cycles) changes
from the last recorded frequency by more than the programmed sensitivity for that

channel.

®  When a Sensor channel’s input changes from the previous reading by more than the
programmed sensitivity for that channel.

The event cycle ends when the line, frequency, and Sensor channel inputs all stabilize.

NOTE

RMS voltages and currents are calculated on a single cycle basis from one
positive zero crossing to the next positive zero crossing.

Diagnosing Power Problems
Refer to Section 11 of this manual for detailed instructions of the following menus. These

menus are provided as an example to get you acquainted with diagnosing power problems.

Power problems can be diagnosed as follows:

1. Starting at the 656 Main Menu:

MAaln WENU
Graphic Summaries...
View Euenis...

Status Soreen
Monitoring Functions...
> Disk Operations. ..
Other Functions...
P

'm\&%m&wmﬁw«&

2. Press <> for the Graphics Summaries Menu:

Graphic Summaries Menu
i Plot B5/Impulse Summary
2 Plot Frequency Summary
3 Plot Sensor Chonnel Summory

G R@%aﬁﬁ to Main Meny
HLP
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3. Press <I> for the Plot RMS/Impulse Summary Menu:

1@% RS/ Impulse Menuy
10 he Flﬂi%%aﬁ R
i

£ ?E@i f@ iple Doys...

3 Plot gy Doy by Hour. ..
4 Plot Previous 24 Hours

5 Plot Previous Hour

b Beturn o Previous Hemu
7 HLP

4.  Pressing < 1> at this point alternates the channel from "A" to "B" to "C" to "D" to "A",
and so forth. Once the proper channel is displayed, you could press <2>, <3>,
<4>, or <j>, depending on the time span you want to examine. For example: If
you pressed <2> to plot multiple days and then entered a starting time and an
ending date, an RMS/Impulse plot of events in memory between these dates is
displayed:

f.8.0. 00 Fd Flomw, Doto Comn Boon

Yrmel W Sumary ChB Z714707 - S8 0T
V- T prTTT ' “WJV‘E‘L
| a
: b by
Ypeok] Jep., Susmsary Chol é%ﬂ{%f%f? §fﬁ§?@ﬂ
- ‘% ................................................
L |
| |
wﬁ%@i ............... TN P o o
4714787 5 Dousidiv

The above display illustrates rms voltage changes (top) and impulses (bottom)
recorded between 4/14/87 and 5/1/87.

5. If desired, you could press <T> for a description of the display:

Che 8 B/ leplee Plot Susnery
A.8.C. O 3rd Floor, Doto Comn Bnon
Start on Fvanh £ 1 bned on Bwond £ 796

Stort Time: 471487 1718

Ened Timee SAELAEY 23:59

Worah BMS Events

Mow Yolue = 1731 Yras FPuent § 5B
Hin Yalue = 8.8 Yras Evert § 142

% Ispusloy Lvonts = 4
Vorst Pos Yoluw = 252 Yoede  Event § 38
Uorat Neg ¥olue = -4 Unedde Event 8 BB
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The previous display describes the RMS/Impulse Plot summary. Note: The starting
time is 5:10 p.m. because this is when the first event was recorded on 4/14/87.

6.  Once you have a general idea of the events which have occurred, you can narrow the
interval to be searched or you can view specific event numbers (refer to Section IT).

NOTE: If current was recorded using a 656A, "Arms" and "Apeak" would replace
"Vrms" and Vpeak".

1.2.2 Using the Keyboard, Touch-Screen, and Zoom-Box
It is assumed you know how to use a typewriter style keyboard.

The touch-screen lets you quickly make screen selections by applying gentle pressure with
your index finger. When you slide your finger up and down the screen, the area beneath
your fingertip highlights. If there are several selections on a line, each highlights as you
move your finger across the screen. A function is selected when you release your finger
from a highlighted area. If you feel comfortable using the touch-screen, use it. If you feel
more comfortable using the keyboard to make selections and entries, use it instead (you are
prompted on the screen with the corresponding key to enter).

The "zoom-box" feature lets you enlarge any portion of a displayed waveform. You move
the zoom-box around by placing your index finger on the corner of the box you wish to move
in or out, and then sliding your finger slowly across the touch-screen. The two adjacent sides
of the box move with your finger. When the box is at its new position, lift your finger from
the screen and the new box remains in place. Again, if you feel comfortable using the zoom-

box, use it. If you are more comfortable using the keyboard to move the zoom-box around,
the quick-reference card in this manual illustrates the keys to use to move the zoom-box.

1.3 FEATURES

The 656 operates on microprocessor based hardware, is self-contained and portable, and
has the following features:

®  Two MC68000 microprocessors: 16/32-bit architecture

®  Menu prompts with available "Help" screens

®  Four Main input channels for graphical disturbance recording

@  Eight Sensor input channels for environmental monitoring (Optional)
®  Two RS-232C compatible serial porfs

&  High-resolution CRT with touch-screen overlay

®  Built-in high-resolution thermal printer
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®  Dual 3% inch disk drives
®  Built-in real-time clock with 10mS resolution
® Zoom feature for enlarging any portions of waveforms and digital measurements

® Non-volatile memory of ¥2 Mbyte for long-term monitoring and data storage

1.3.1 Distinctive Operation

Most data analyzers print events on paper as they occur, often resulting in a lot of wasted
paper. The 656 is distinct in that it internally stores large amounts of event data without
necessarily printing or displaying it. When you want a graphic summary of the events that
have occurred, you can go through the Graphic Summaries Menu to display all of the events
or only the ones you want. You can also go to the View Events Menu to view a particular
event. If you want a paper printout (for reports, analysis, and so forth), the internal or an
external printer can print a copy of the individual event or a graphic summary of a series of
events, You can then use this information for fast and easy solutions to your most intricate
power problems.

14 APPLICATIONS AND PURPOSE

The 656 captures, records, stores, analyzes, and displays power line disturbances affecting
reliable operation of sensitive electronic, computer-based equipment. With its options
installed, you can also capture, record, store, analyze, and display environmental
temperature and humidity changes, conducted radio frequency interference, and radiated
radio frequency interference.

Once you have captured the disturbances and changes, you can perform broad (macro) or
detailed (micro) event analysis. For broad analysis you can display a series of related events.
For detailed analysis you can display a high-resolution view of an individual event.

You preset the 656 to record events exceeding your threshold criteria. Once recorded, these
disturbances can be analyzed on screen, saved to a disk, printed for hard copy analysis,
transmitted to another 656 through a modem or direct RS-232C connection, and analyzed
on a PC using PC software such as Dranetz 656-08-2001,

1.5 GENERAL OVERALL DESCRIPTION

Front and rear panel views of the 656 and 656A are illustrated in Figures 1-2 and 1-3 (both units
are identical from the front panel).

Subsections 1.5.1 and 1.5.2 list the visible parts of the front and rear panels. (For illustrative

purposes, the keyboard is considered part of the front panel.) Subsections 1.6 through
1.6.10 describe the main sections of the 656, including the connecting cables.
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Front Panel

The front panel illustrated in Figure 1-2 contains the following sections:

@

®

1.5.2

5" high-resolution CRT with touch-screen overlay
SETUP knob for default setup at power-on (second knob reserved for future use)
Two 3V disk drives
~  Events and setups are stored and retrieved on the disk in the left disk drive
~  Right disk drive is used for loading the System Disk and copying disks
(Left and right is from your perspective when looking at the Mainframe.)
Thermal Printer
PAPER FEED button
CANCEL printout in progress button
Folding, typewriter style keyboard

Diskette storage compartinent

Rear Panel

The rear panel illustrated in Figure 1-3 contains the following sections:

@

@

Power supply fan

ON/OFF switch

"BATTERY CHARGED" and "BATTERY OPERATING" LEDs
AC power cord receptacle

Main Port (25-pin RS-232C female serial port)

Auxiliary Port (9-pin RS-232C female serial port)

Four Main input channels for power disturbance monitoring
(the 656A has jacks in place of screw terminals)

Eight optional Sensor input channels for environmental monitoring

Fuse

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
1-9



TM-112775-G2
- 1.6 INPUT AND OUTPUT SECTIONS

The following subsections contain information on the input and output portions of the 656.

1.6.1 Thermal Printer

CAUTION ||

Never allow the 656 Ciorii*tter to operate without paper because doing so could
damage the print head.

The 656 thermal printer provides paper printouts of screen displays. You can get a printout
of any screen at any time by holding down <Confrol> and pressing <P,

1.6.1.1 Reading the Display

The printer’s display is the same orientation as the screen display: left to right across the
page.

- 1.6.1.2 Changing a Roll of Thermal Paper

1. Stand the Mainframe in its operating position on a flat surface with its keyboard
folded down.

2. Tear off any remaining paper from the printer and press and hold the PAPER
FEED button to spew cut any paper left between the print head.

3. Open the printer compartment by pressing the button on the door. The chassis will
slide out. : :

4.  Lift the empty spool up from the U-shaped slots.

5. Pry off one of the plastic retainers on either end of the shaft and slide it out of the
empty spool.

6. Reinsert the shaft in a new roll of paper and reattach the retaining clip.

7. Install the new roll into the U-shaped slots, oriented so the paper feeds from the
back of the roll going up.

8.  Using scissors, make a straight cut across the leading edge of the paper.

9. Feed the ﬁaper about a ¥ inch into the lower "in" feed slot (just above the roll).

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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1.6.1.3
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While gently working the paper into the printer, press and hold the PAPER FEED
button until the paper goes through the print head and reappears at the "out" feed
slot just below the tear-bar (% of an inch above the "in" slot), MAKE SURE THE
PAPER FEEDS EVENLY.

Push the printer chassis in until it locks. The paper should be visible just below the
tear-bar. If it’s not, press and hold the PAPER FEED button until it comes into

view.

Paper Take-Up Feature

If you don’t want the printed paper to hang from the slot, you can use the automatic take-up
feature to store the paper internally.

L.

1.6.14

Press and hold the PAPER FEED button until there are about 8 to 10 inches of
paper hanging.

Press the printer compartment button and the compartment will slide out.

Push in on the top of the door so that it flips up, exposing the paper take-up spool.
Remove the spool.

Using scissors, make two cuts on the leading edge of the paper to form a slight point.
Insert the pointed end of the paper into the groove on the paper spool. Wind the
paper toward you several times (like loading 35mm film) until its slack is taken up.
(The winding is clockwise when viewed from the left.)

Reinsert the spool into its slots.

Close the door and push in the printer chassis. Press the PAPER FEED button to

make sure the paper advances properly.

Reordering Thermal Paper

Thermal paper for the 656 thermal printer may be ordered from your authorized Dranetz
representative or directly from Dranetz (P/N 110888C) by calling or writing:

Dranetz Technologies, Inc. Tel: (201) 287-3680
1060 New Durham Road FAX: (201) 287-8627
P.O. Box 4019 TWX: (710) 997-9553
Edison, NJ 08818-4019 Telex: 499-7808
Attention: Order Entry Cable: DRANETZ

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED.
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| CAUTION

Using thermal paper other than that supplied by Dranetz Technologies, Inc. or its
authorized representatives may damage the print head.

1.6.2 CRT with Touch-Screen

The glare resistant CRT provides menu displays for guiding you through operations, lists "Heip"
screens describing menu choices and what they mean, and displays high-resolution pictures of
waveforms and text displays. When a waveform is displayed, the CRT also lets you zoom in any
portion of a waveform to take a closer look at it.

1.6.3 Dual Disk Drives

The 656 has two 3.5 inch disk drives. The left drive (when facing the unit) is used for saving
and loading system setups, recorded events, or both. The right drive is used for loading the
System Disk and for copying disks.

1.6.3.1 Disks

The 656 is shipped with one blank (unformatted) disk and two system disks (one labelied "656
Program" and the other labelled "656 Backup"). For best results, always use high quality, double
sided, double density disks. If you need additional disks, see Subsection 1.10.

To write protect a disk, open the tab at the bottom corner of the disk. When the slot is open, you
cannot write to the disk. To write to a disk, close the slot.

1.63.2 Cleaning the Disk Drives

After extended use, the disk drives become dirty and require cleaning. Only use a quality 3.5
inch disk drive cleaning kit and follow its directions for preparing the cleaning disk. To clean
the left disk drive, follow the procedure for initializing a disk {Subsection 2.8.5), but use the
cleaning disk and ignore the error messages that appear on the screen. To clean the right disk
drive, insert the disk and attempt to use the cleaning disk as if it was a 656 System Disk,

1.6.4 Keyboard

The folding typewriter style keyboard lets you do everything you can do on the touch-screen, in
addition to entering data and typing comments. Descriptions of these keys and how they affect
656 operation are given in the applicable subsections in this manual.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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1.6.5 Power Supply

The Power Supply module in the rear of the Mainframe allows operation within 90 to 250 V
rms at 50 to 60 Hz. The power cord attaches to the power cord receptacle. The module is
cooled by an internal fan and an ON/OFF rocker switch turns the 656 on and off.

1.6.5.1 Battery Pack

When the 656 is on, the "BATTERY CHARGED" LED indicates that the internal UPS
(Uninterrupted Power Supply) battery pack is fully charged. If line voltage fails, the
"BATTERY OPERATING" LED lights to indicate UPS operation. The UPS maintains
operation for about 15 minutes if power is temporarily lost.

1.6.6 Communication Ports

The rear panel contains two serial communication ports: Main port and an Auxiliary port.

1.6.6.1 Main Port Description

The Main port is a female, 25-pin, RS-232C serial port with selectable baud rates (1200 to
9600). The port lets the 636 communicate with another 656 or a personal computer through
direct connection for up to 50 feet, or through a modem for greater distances.

1.6.6.2 Cables for Main Port Connections

Connecting the 656 to another 656 or to an external modem is made through a null-modem
cable (113446-G1). Table 1-1 provides the descriptions of the Main port pinouts and Figure
1-4 illustrates the lines running between the cable connectors.

The 656 can also be set up to communicate with a personal computer. Dranetz 656-OS-
2001 Graphical and Harmonics Analysis Software is available to facilitate this
communication. Refer to TM-113522 for more information on this software,

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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TasrLe1-1. Mamw PortPiNnocuTs

Pin Namie  Function Direction Description of Operation
1 GND Protective  Not Shield of interface cable should be
Ground Applicable connected to this pin which is tied
to the internal frame ground.
2RCV Receive Input 656 receives serial data input
Data from the connected device.
3 XMT Transmit Output 656 sends output to the connected
Data device.
7GND Signal Not Internally connected to pin 1.
Ground Applicable
MALE CRBLE CONNECTOR MALE CABLE CONNECTOR
© FRIIET THIE) /i;H“““w
°— °
® 9 @
© @
@ @
) ®
o 2 o 2
2 o
® ®
& ®
® ®
© O
@ @
® 5 @ o
® ®
o @ e @
e ®
o L@/
FicurEg 1-4. NuLL-Mopem CasLE PivouTs
1.6.6.3 Auxiliary Port Description

The Auxiliary port is a female, 9-pin, RS-232C serial port fixed at 9600 baud. The Auxiliary

port lets the 656 communicate with an external printer or other output device.

1-14
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1.6.6.4 Cables for Auxiliary Port Connections

Connection of the 636 to a remote printer is made through an Auxiliary Port cable (113447-
G1). Table 1-2 provides the descriptions of the Main port pinouts and Figure 1-5 illustrates
the lines running between the cable connectors. If you have Dranetz Data Management
software, you can use a personal computer as an output device through cable 113448-G1
(refer to your Dranetz Data Management software manual for more on this).

TasrLe 1-2. Auxniary PorTPivouTs

Pin Name  Function Direction Description of Operation

1 GND Protective  Not Shield of interface cable should be
Signal Applicable connected to this pin which is tied
Ground to the internal frame ground.

2ZRCV Receive Input 656 receives serial data input
Data from the connected device. DTR must be

TRUE for data to be recognized.

3 XMT Transmit Output 656 sends output to the connected
Data device provided DTR is TRUE.

4DTR Data Input This signal must be TRUE for the
Terminal 656 to acknowledge the presence of a
Ready connected device. A FALSE state

immediately disables the data transfer,

MALE CABLE CONNECTOR FEMALE CABLE CONNECTOR
O o) LkElisknes S8 Sy ®
5 Y @
O 9]

® @
% © o
© @
®
" 9 o
D)
@
O @
@
® &
@
@
2]
@

\

Ficure 1-5. AuxiLiary Port CasLe PivouTs
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1.6.7

Main Input Channels for Power Line Disturbance Monitoring

Refer to Table 1-3 for technical specifications. Four rear panel voltage inputs (and 3 rear
panel current inputs for the 656A only) allow the 656 to analyze synchronous, multiphase
AC power lines of up to 600 V rms and 300 A rms (3000 A rms if using the TR-2015A

current probe and CT Termination Box).

[wanin |

To avoid serious injury, orly use the safety plugs provided with the instrurment.

Below is an illustration of the four Main input channels:

FioUurE 1-6A. Mam Inpur CHANNELS (656A)

Ficure 1-68. Mam Inrut CHANNELS (656)
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1.6.8 Sensor Input Channels for Environmental Monitoring

A single 16-position removeable terminal block is provided for wiring up to eight Sensor
- input channels. The terminal block is labelled "Transducer Channels", although the menus
and other references commonly refer to "Sensor channels”. [t is much easier to wire this
connector before inserting it into the Mainframe than it is once it’s in the Mainframe. The
channels applying to each available Sensor input channel option are illustrated in Figure 1-7.

CAUTION H

Connect a supplied cJ'La:nquer between the "+" and "~" terminals of each channel |
that’s not being used.

Note: All eight Sensor channels are 8 [:
factory preset for 0-10V input.
To change any input to 0-40mA, 7 [:
contact Dranetz Customer Service '
Department for instructions (see 5 L—_

Subsection 1.11).

H_
Preset for Radiated RF Monitoring— 4 :

Preset for Conducted RF Monitoring— 3 !

Preset for Humidity Monitoring— 2 ;

O000000008000006
I HESENENENENENEN

Preset for Temperature Monitoring—» li

Fioure 1-7. Sensor INPUT CHANNEL STRIP wiTH CORRESPONDING SENSOR OPTIONS

169 Real-Time Clock
A crystal controlled real-time clock (%25 PPM stability) is built into the Mainframe. The

clock is battery backed with an estimated 10-year life. Time appears in 24-hour military
format (hours, minutes, seconds, tens of milliseconds) with a 10mS resolution.

1.6.10 Beeper

The 656 produces a beep at power-on and whenever a new event occurs. The beeper can
be turned on and off under the Other Functions Menu.

COPYRIGHT © 1988 DRANETZ TECHNCLOGIES, INC, ALL RIGHTS RESERVED.
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1.7 REMOTE OPERATION

Event data and system setups can be transferred between two 656 Mainframes, or, using
applicable software, between a 656 and a personal computer. Event data and system setups
are transmitted over the telephone lines using a modem at each site. Event data and system
setups can also be transmitted through an RS-232C line between two 656s if they are within
50 feet. In order to do this, the 656 that’s waiting to receive event data and setups must be
put in the "Non Modem Receive" mode. In this mode, it waits to be called while still
continuing its monitoring,

1.7.1 Data Transmission over Telephone Lines

Using an internal or external modem (the 656 supports the Hayes 1200 Smartmodem), the
656 can transfer-data over a telephone line to another 656 or to a personal computer.

L.7.1.1 656 Data Transfer to a Personal Computer

Using the Dranetz 656-08-2001 Graphical and Harmonic Analysis Software Package, data
can be transferred over telephone lines to a personal computer.

You can also use a direct connect RS-232C cable for up to 50 feet of connection
between the 656 and a personal computer or other 656.

- L7.12 Main and Auxiliary Port Baud Rates

Data is transmitted through the Main Port to another 656, modem, or personal computer at
between 1200 and 9600 baud with 8 data bits, 1 start-bit, 1 stop-bit, and no parity or
handshaking.

Data is transmitted through the Awuxiliary Port to a printer or other output device at 9600
baud with 8 data bits, 1 start-bit, 1 stop-bit, and no parity or handshaking. Printers which are
known to be compatible with the 656 are the:

@  Hewlett-Packard Thinkjet Note: If you are using one of

¢ Epson LX-800 these printers, refer to

®  Apple Imagewriter its manual for the proper
®  Okidata ML-192 dip switch selections.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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SPECIFICATION SUMMARY

Table 1-3 summarizes the specifications of the 656.

TaBLE 1-3, 656/656A SPECIFICATIONS

DIMENSIONS
= Pack

6" igh

ENVIRONMENTAL SPECIFICATIONS
perating
Storage .

TIME CLOCK

MAIN INPUT CHANNELS .o

AC Voltage RANEES .ottt s seensias
AC Current Ranges (656A ONLY Joo s

. =20° to 55°

Menu-driven with accessibte "Help" screens

Rugged, portable case with multiposition handle
19" wide by 21" deep (15 x 48 x 53 cm)

43 pounds (20.25 kg}
to 104°F)

50°

&(-4" to 131°F
H% to 90% (noa-condensing
Crystat controlled, £25 PPM stability, 10mS resolution. Lists

time in HH:MM:88:ss format and date in MM:DD:YY format, including
day of week. Accurate to within 2 seconds per day.

H' tod0°C

Four 2-wire differential Main input channels for power line monitoring.

0 to 60 'V rms (Jow range)
0 to 600 V rms (high range)
015 A rms, 0 to 30 A rms, 0 to 300 A rms, and 0 to 30600 A rms

Frequency..c.vumnn w4310 63 Hz
Tapuit Impedance. ..o minminnnununsmmen: 40 MO (voltage)
120 Q (current)

ACCUTACY wrsrvarmmmsiarmrmmss s imssacsss s sns s smsasssans s sses ssoatons
RESOIUHON vt rs s i rerisnissessmssssens
Sampling Rateu i

impalse Voltage Range......
Impulse Current Range (65

Impalse DUMAtion i
. 1.8432 Miz
wnx10% reading +1% fuli scale

Impulse Sampling Rate..
Impulse Accuracy .........

Impulse Resofation ...

OPTIONAL SENSOR INPUT CHANNELS
FOR ENVIRONMENTAL MONITORING ..o

DC Input Ranges...
Input Impedance
Sampling Rate....
Accuracy

DHSK DIFIVES. v ssrsssnarevsniessrsnssssssssnsstsmisrsrssssasresesis
USER INTERFACES

I 100 € + SRR S,

KeyBoard ..o o

Serial Ports...evenne

OPTIONAL MODEM oo eeeoeeeeees v eesesseseresees e seeseeees e
POWER REQUIREMENTS covoveosecceseseresessssmsssssessessoneessessomesn
UNINTERRUPTABLE POWER SUPPLY (UPS}wccrorvomnin

6A only; Probe Dependent) .

Voltage: = 1% reading +0.2% full scale (6V to 600V}
Current: 2% reading x0.2% full scale (6A to 306A)

Voltage: 0.1V {0 to 72V low range); 1V (0 to 600V high range
Current: 1A resolution using 300A currént probe {TI%‘-ZOWA
T.2kHz

2.4 106120 V pk :

TR-2015A (0.2 to 18200 A pk); TR-2019A (0.2 to 1820 A pk);
TR-2021A (0.2 to 182 A pk); CT Termination Box (0.2 10 30.5 A pk)
>1pS

(upper ranges) 12V at or below 1536V, 24V above 1536V

{lower ranges) 1.2V at or below 153.6V, 2.4V above 153.6V

(upper ranges) 12A at or below 1536A, 24A above 1536A w/300A probe
(lower ranges) 1.2A at or betow 153.6A, 2.4A above 153.6A w/300A probe

Eight input channels, configurable as current or voltage inputs (fused)

0to 10V DC (voltage in
>2.0 M) (vollage); 256
125 Hz

+05% reading £0.2% full scale

512 Kbytes of non-volatile event RAM; 128 Kbytes of program RAM;
64 Kbytes of system RAM; 64 Kbytes of system ROM

Pual 3% inch, double sided, double density disks.

le) or 0 te 40 A DC (current input)
(current loop)

High-resolution graphics printer, 256 dots/line, automatic paper take-up

Thermal, 256 dots perline

S-inch diagonal monockrome CRT with a touch-sensitive overlay

Full travel, folding, typewriter style, alphanumeric

.. One 95piﬁ Female (DCE) RS-232C port

One 25-pin Female (DCE) RS-232C port
2400 bps internal (Hayes compatible)
9010 250 V rms, 50/60/400 Hz, 100 watts typically

Provides at least 15 minutes of uninterrupted operation if power goes out.
(8ix to ten hours is the typical recharge time for the UPS.)
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1.9

110

See step (3) of Subsection 1.11 for information on obtaining the Service/Maintenance manual

STANDARD ACCESSORIES
Part Numbert Quantity
TM-112775-G2 Vol. 1 1
110888-G1 1
116727-G3 1

114012-G1 (656A ONLY) 1 Set

105385-G1 1
113227-G1 1
OPTIONAL ACCESSORIES

Description
Series 656/656A Operator’s

Manual

Roll of Thermal Paper
Shielded AC Line Cord
Measurement Cable Kit
Program Diskette

Evernt Diskette

(Volume 2) listed below. To purchase any of the other options, contact:

Dranetz Technologies, Inc.

1000 New Durham Road

P.O. Box 4019

Edison, New Jersey 08818-4019
Atin: Order Entry

Quantity
Part Number¥ _ Required
ThM-112775-G2 Vol. 2 1
Computer Scftware
656-08-2001 1

Accessories for Environmental Monitoring

112935-G1 1

656-XD-1001% 1

Tel: (201) 287-3680
FAX: (201) 287-8627
TWX: (201) 977-9553
Telex: 499.7808
Cable: DRANETZ

Description
Series 656/656A Service Manual

Graphical Harmonic and Analysis
Software Package

656-PA-1001 8-Channel
Transducer Board

Temperature & Humidity Monitor

(Included is a 1’ signal cable, 113802-G1, and an attached 9’ extension cable)

113804-G1 1

$Part numbers are Dranetz part numbers unless indicated otherwise.
fRequires 656-PA-1001 installed.

1-20

90’ extension cable for
656-XD-1001
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Quantity
Part Number Required ' Description
656-XD-1002% 1 Conducted RF Monitor

(Included is a 1’ signal cable, 113814-G1, and an attached 9’ extension cable)

656-XD-10037 1 Radiated RF Monitor
(Included is a 1’ signal cable, 113814-G1, and an attached 9’ extension cable)

Current Probes and CT Termination Box

TR-2019A (656A Only) 1-3 TR-2019A, 300A current probe
TR-2021A (656A Only) 1-3 TR-2021A, 30A current probe
110639-G1 13 TR-2015A, 10006/2000/3000A

current probe (when ordered,
includes 110635-G2, the CT
Termination Box)

110635-G2 (656A Only) 1-3 0-5A Isolated CT Termination Box
Miscellaneous
112864 1 656 User Kit: shipping container,

case of paper, two boxes of disks,
and a 1-day training course

112893 1 Soft carrying case

112894 1 ' Reusable hard shipping container
113070 Up to you Box of 10 3.5" disks

2400 Baud Int. Modem 1 Hayes compatible internal modem
TR-2019A (656A Only) 1-3 TR-2019A, 300A current probe
TR-2021A (656A Only) 1-3 TR-2021A, 30A current probe
110639-G1 1-3 TR-2015A, 1000/2000/3000A

current probe (when ordered,
includes 110635-G2, the CT
Termination Box)

110635-G2 (656A Only) 1-3 0-5A Isolated CT Termination Box

FRequires 656-FA-1001 installed.

COPYRIGHT © 1988, 1989 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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1.11

Quantity
Part Number Required Description
113806 (656 Only) 1 Set 4-Channel cable set
113807 (656 Only) 1 Set Universal cable set
113446-G1 1 * Main Port Null-Modem Cable
(male 25-pin connectors)
113447-G1 1 Augxiliary Port Cable
(male 9- and 25-pin connectors)
113448-G1 1 Augxiliary Port Cable (one male
9-pin and female 25-pin connector}
113449-G1 1 Main Port Cable (one male and
female 25-pin connector)
'FACTORY REPAIR

When factory repair is required, proceed as follows:

1-22

Contact Dranetz Customer Service Department to obtain an authorization number for
factory repair:

Tel: (201} 287-3680 Telex: 499-7808
FAX: (201) 248-6240 Cable: DRANETZ
TWX: (201) 997-9553

Fill out the REPAIR/SERVICE ORDER form in this manual and ship it along with the
malfunctioning equipment to Dranetz Customer Service Department. If this form is
missing, contact Dranetz to request a replacement.

You have been supplied a Control Form in this manual with a Control Number. This

form is used if you want the Volume 2 of this manual (for Service and Maintenance). if
this form is missing, contact Dranetz to request a replacement, :
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SECTION I
INSTALLATION AND OPERATION

2.1 GENERAL
This section contains the installation, setup, and operating instructions for the 636
Disturbance Waveform Analyzer.

2.2 UNPACKING

For maximum protection against possible shipping damage, the 656 has been sealed in a
two-piece, pre-molded urethane foam pack, encapsulated within a durable shipping carton.

Unpack the unit from the carton as follows:
1. Remove any remaining literature inside the top of the carton.
2. Carefully remove the unit from its shipping carton.
3. Remove the power cord and any additional parts inside the carton.

4. Place all of the shipping materials back into the carton, close its flaps, and store it
away. DO NOT throw away the carton and packing materials. Save the carton and
packing materials in case you have to return the unit t¢ Dranetz Customer Service
Department for maintenance, repair, or calibration.

2.2.1 Shipping Damage Inspection

Visually inspect the unit for possible shipping damage. If any damage exists, first notify and
file an insurance claim with your carrier or underwriter or both, Then notify Dranetz
Customer Service Department (refer to the REPAIR/SERVICE ORDER form enclosed in
this manual) of your intentions to return the unit. DO NOT return the unit without prior
instructions from Dranetz Customer Service Department.

2.2.2 Repacking the 656 for Return Shipment

If you have to return the 656 to Dranetz Customer Service Department, repack it in its
original packing materials, making certain to replace the 656 inside its plastic bag to keep
out dust and particles. DO NOT RETURN THE 656 IN AN UNPACKED BOX. DRANETZ
TECHNOLOGIES, INC. WILL NOT BE RESPONSIBLE FOR DAMAGE INCURRED
DURING TRANSIT DUE TO INADEQUATE PACKING ON YOUR PART.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED. .
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23 INSTALLATION WARNING

e

Be sure that the 656 is off before proceeding with any installation. Because of
possible shock or fire hazards, connection of this instrument should be performed
in compliance with the National Electric Code (ANSI C1) and any other
requirements which are applicable to your installation. Installing, operating, and
maintaining this instrument should be performed ONLY by qualified personnel.
At the time of this writing, Underwriters Laboratories has determined that the
qualifications for performing such procedures should be self-determined by the
individual performing the task.

24 SETTING UP THE 656

Initial setup of the 656 involves standing it up, opening its keyboard, making any required
communication connections, connecting the Main input channels, connecting the Sensor
input channels (if applicable), and applying power.

24.1 Moving the Four-Position Handle/Stand

1. Stand the 656 on its rubber feet with its handle facing forward.

2.  With both hands, press in on the two outside knobs on the handle/stand to release it
from its locked position.

3. Raise the front of the 656 to one of its three standing positions.

242 Uncovering the Keyboard

1. Insert the key into the keyboard lock and turn it ¥ turn counterclockwise. Remove
the key and store it in a safe place.

2. Gently fold down the keyboard until it comes to rest on the surface.
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[l CAUTION |

If you are going to operate the 656 in a "dirty" environment, leave the keyboard
closed when you are not using the printer, screen, or keyboard. This protects the
inside of the instrument from dust or other airborne contaminants.

24.3 Connecting the RS-232C Cables for Remote Operation or External Printing

The next two subsections provide information on connecting RS-232C cables to the Main
and Auxiliary Ports. Connection to the Main Port lets the 656 communicate with another
656 or a personal computer during remote operation. Connection to the Auxiliary Port lets
the 656 print to an external printer or other output device.

24.3.1 Connecting the 656 to a Personal Computer or Another 656

Connection to another 656 or personal computer is made through the Main Port. The Main
Port is a 25-pin female connector. You can directly connect this port to another 656 within
50 feet using Dranetz Main Port Null-Modern Cable 113446-G1. For greater distances, you
can connect the 656 to a modem using this same cable. If you are using Dranetz software
for operation from a personal computer, cable 113449-G1 is required (refer to your Dranetz
Software Operator’s Guide).

2.4.3.2 Connecting the 656 to an External Printer or Other Output Device

Connection to an external printer or other output device is made through the Auxiliary Port.
The Auxiliary Port is a 9-pin female connector. You directly connect the Auxiliary Port to
an external printer or output device’s 25-pin female connector using Dranetz Auxiliary Port
Cable 113447-G1. If you are using Dranetz Data Management software and want to use a
personal computer as an output device, cable 113448-G1 is required (refer to your Dranetz
Data Management Software Operator’s Guide).

244 Connecting the Power Cord
Plug the female end of the power cord into the 656 rear panel receptacle; plug the male end
into an appropriate 3-pronged AC power outlet. NOTE: If operating the 656 outside of the

U.S,, refer to Appendix D for the types of electrical plugs and nominal voltages in other
countries, as well as the recommended Main Channel Setups to use.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED.



TM-112775-G2

245

Connecting the Main Input Channels

The 656 and 656A have four Main input channels: A, B, C, and D (see Figure 2-1). For the
656, each channel consists of a pair of "+", "~", and ground screw terminals. For the 656A,
each channel consists of a pair of "+" and "—" voltage input jacks, but only channel A
contains a grounding lug; channels B, C, and D contain a "CURRENT" input connector.
Connect these channels as follows:

1.

4a,

4b,

Turn off the 656 but leave its power cord plugged in to maintain a safety ground
connection,

Turn off the power to the line(s) that are going to be monitored.

Read the circuit connection guidelines and circuit applications in Subsections 2.4.5.1
through 2.4.5.3 before continuing,

656 ONLY

For the 656, remove the safety cover of the barrier strip you are going to wire (only
remove the one you will be working on). Connect 2 line to the three terminal leads
for the channel as illustrated in Figure 2-1 (connect the channel A ground to a
verified earth ground). Replace the safety cover, and repeat this step for the
remaining channels you want wired (refer to TM-113807 in the back of this manual
for the optional cable sets available and their connections).

6364 ONLY

For the 656A, connect the applicable voltage lines in your Measurement Cable Kit
(114012-G1} to the "+" and "~" input jacks. Note: Refer to the illustrations under
Subsection 2.4.5.3 (Figures 2-2 through 2-10) for the connection guidelines.

6564 ONLY
Connect the grounding lug of channel A to suitable earth safety ground using the
green ground cable provided.

6564 ONLY

If you are using a current probe with the 656A, plug the connector end of the TR-
2019A current probe into the "CURRENT" input jacks of the channel(s) you are
using. (NOTE: If you are using the TR-2015A current probe with the CT
Termination Box, see Subsection 2.4.5.1 for instructions.)

For the 656A, you cannot monitor voltage and current at the same time on one
channel. The Setup menu allows you to switch between voltage and current
monitoring. Once voltage monitoring is selected, current monitoring is disabled;
once current monitoring is selected, voltage monitoring is disabled.
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2.4.5.1 Using Current Probes and the CT Termination Box (656A ONLY)
With the 656A, the "CURRENT" input jacks are specifically designed for use with the

Dranetz TR-2019A current probes (111666) if you are monitoring currents of 300 A rms or
less (see the next paragraph if you intend to monitor greater currents).

CT Termination Box

[warninG |

When using the CT Termination Box, be sure to replace its terminal cover on the
barrier block as soon as the current probe wires are connected. Also, remove the
current probe from the line being monitored before attaching or removing the
wires of{‘)he current probe secondary to or from the barrier block on the Box.

If you want to monitor currents greater than 300 A rms, the TR-2019A current probe cannot
be used. You must instead order the Dranetz TR-2015A current probe and CT
Termination Box (110639-G2). The CT Termination Box reduces the input from the
current probe to a range acceptable to the 656. The TR-2015A current probe is rated at
3000 A rms and contains a 5A secondary for use with the CT Termination Box. To make
the connection, plug the connector end of the CT Termination Box into the applicable
current connector and hard wire the box’s screw terminals to the current probe cable.,

2452 - Circuit Connection Guidelines for the Main Input Channels

Proper monitoring and analysis of AC and DC disturbances requires careful attention to the
method of connection between the 656 Main input channels and the monitored circuits, To
obtain the most accurate and relevant monitoring data, we suggest the following guidelines:

®  DBe aware that frequency information is primarily measured on channel A. If the line
on channel A drops out, frequency is measured on the next available channel: B then
C then D. Never connect channel A from Neutral-to-Ground and never try to
synchronize off a current waveform (current is unreliable for synchronization).

@  As a convention, always connect channel D from Neutral-to-Ground unless you are
monitoring DC inputs or current on channel D.

@  The safety ground on channel A (lug for 656A and screw terminal for 656) acts as a
common grounding point and is internally tied to the 656 frame ground--which is
connected to the line cord earth ground. Make sure that the grounding lug is
connected to a verified safety ground using the green grounding cable provided.
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&  Whenever possible, power the 656 from a separate line other than the one you are
monitoring. This prevents the 656 from filtering out the disturbances you are trying
to monitor.

® For the 656A: To minimize spurious impulse transients and interchannel coupling,
always use the Dranetz Main Input Channel cables contained in your Measurement
Cable Kit (114012-G1). For the 656, cable sets 113806 and 113807 are available
(refer to TM-113807 in the back of this manual).

® If you are monitoring a power line connected to critical, sensitive load equipment,
the test cable length should be connected as close as possible to the load. For 3¢
loads, connect the 656 in the same way as the load equipment, for example, Line-to-
Line or Line-to-Neutral.

24.5.3 Circuit Applications for the Main Input Channels

@ The 656 can monitor Line-to-Neutral and Neutral-to-Ground voltage in a 120V ac
single phase (1¢) system (illustrated in Figure 2-2). This application requires two
Main channels (A and D in the illustration). With the 656A in such an application,
one of the two remaining channels could be used to monitor current (illustrated in
Figure 2-3 using channel B).

® The 656 can monitor Line A-to-Neutral, Line B-to-Neutral, and Neutral-to-Ground
voltages in a 120V AC split phase system, while also monitoring Line A-to-Line B
voltage in a 240V AC split phase system (illustrated in Figure 2-4). This application
would use all four Main channels, With the 6564, you could also monitor current on
channels B and C while using channel A as the synchronization channel and channel
D for Neutral-to-Ground voltages (illustrated in Figure 2-3).

@ The 656 can monitor Line A-to-Line B, Line B-to-Line C, and Line A-to-Line C
voltages in a 3¢ "delta" system (illustrated in Figure 2-6). This application would use
three of the four Main channels (channels A, B, and C in the illustration). With the
656A, you could also monitor 3¢ current on channels B, C, and D while using
channel A as the synchronization channel (illustrated in Figure 2-7).

®  The 656 can monitor Line A-to-Neutral, Line B-to-Neutral, Line C-to-Neutral, and
Neutral-to-Ground voltages in a 3¢ "wye" system (see Figure 2-8). This application
would use all four Main channels. With the 656A, you could also monitor 3¢ current
on channels B, C, and D while using channel A as the synchronization channel
(illustrated in Figure 2-9).

®  The 656 can monitor up to three DC inputs using Main input channels B, C, and D.
For this configuration, Main channel A should be set up to monitor Line A-to-
Neutral voltage (illustrated in Figure 2-10).

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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SOURCE LOAD
126 vaC LINE & *
1h NEUTRAL & % ®
GROUND & &
SOFETY GROUND @ l
-1 F] [+ (-] ) 1) (41 [
HAIN HATH HOTN MATH
CH. & i, B CH. ¢ CH. b
CHANNEL &: LINE - NEUTRAL (V)
CHONNEL D: MEUTRAL - GROUND (V)
Fiurg 2-2. 120V AC SivoLe Puase (1d) ConngcTions
SOURCE LOAD
120 vaC LINE @
1h NEUTRAL @Rt @ %
: GROUND. & #
SAFETY GROUND @ !
{41 [=) A (41 {=yeurel  [ie) (=}oure] ({4} (=) curd
HATH HATN MRATN MOTH
cH. & CH, B cH, € CH. D

CHAWKREL 4: LINE - NEUTRAL (V)
CHANKEL B: CURRENT (4)
CHOMKEL D: KEUTRAL - GROUND (W)

Figure 2-3. 120V AC SioLg Praste (1¢) ConnecTions wite CURRENT INPUT (656A oNLY)
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SOURCE LOAD
LINE & @ @ &
NEUTRAL & % & &
LIKE B & : &
GROUND & &
SOFETY GROUND @ ]
1 (-1 & [+ -7 1+) (-] +7 (=1
HOTH MATH HATH MATH
CH., A cH. B CH. C CH. b
CHAMNEL B: LINE & - NEUTRAL (V)
CHANNEL B: LINE B - NEUTRAL (V)
CHANNEL C: LINE A -~ LINE B (V)
CHANNEL D@ MEUTRAL - GROUND (V)
Fioure2-4. 120V/240V AC SprriT Puase CONNECTIONS
SOURCE LOAD
LINE B ' & :
WEUTRAL &4 & &
LINE B #—{r=)
GROUND @ 4 ®
SOFETY GROUND @ !
[E2 I (#) f=Jeurr)  |i$1 i-1cured  |(+) [=Yourn
HATH MATIN HATH HAIN
CH, A CH, cH., ¢

CHOWMNEL 0! LINE & ~ HEUTRAL (V]
CHAMNEL B: LINE A CURRENT (4}
CHANNEL €: LINE B CURRENT (&}
CHANMEL D! MEUTRAL - GROUND (V)

CH, D

Ficure 2-5. 120V/240V AC Spiir Past ConnECTioNs Witk CURRENT INPUTS (656A oNLY)
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SOURCE LOAD
LINE & @ —% %
LINE 5 @ $ ®
LINE ¢ @& a &
SAFETY GROUND & |

1 -1 | [t 47 (-1 @ )

HATH HATN HATN HATH

CH. & cH. B . ¢ ¢H. D

CHANMEL A! LINE & - LINE B (V]
CHARNEL B! LINE B ~ LIME € {V)
CHERNEL €! LINE € - LINE & {V)

Ficure 2-6. Turee Puase (3¢} "DeLta" CoNNECTIONS

SOURCE LOAD
LINE & :@ &
LINE B Sy $
)
LINE ¢ @ 1;’1'”\
SHFETY GROUND @ E
BF] =) (43 {-3ourrf  {#} {=pourry  04) {=)CUrm
HOTH HATH HATM HAIN
CH, @ CH, B CH, ¢ CH. D

CHANNEL A: LINE A - LINE B (V)
CHAOMMEL B: LINE & CURRENT (A)
CHANNEL C: LINE B CURRENT (4}
CHANKEL D! LINE C CURRENT {4)

FicURe 2-7. THrEE PHASE (3¢) "DeLtA" ConnecTioNs witd CURRENT INPUTS (656 A onLY)
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SOURCE | LOAD

LINE & & &
LINE B @& 4
LINE C @ . 4
HEUTRAL @ & & 4 £ 4
GROUND &
SOFETY GROUND & |
{+1 [~} A [+ (~) t+} (-} {+1 [~}

HAIN - MOTH HOIN HATH
CH, A CH., 8 CH, € CH. ©

CHAMHEL n: LIME # - REUTRAL (V)
CHAMMEL B: LIKE B - HEUTRAL (V)
CHAMMEL (i LINE C - REUTRAL (V)
CHANNEL D! MEUTRAL - GROUNRD (V)

Ficure 2-8. Turer Paase (3¢) "WyE" ConnecTiONs

SOURCE LOAD
LINE & . &
LINE B :{j%j .
LINE ¢ @——rda )

NEUTRAL # &
COMHMON GROURD @

SGFETY GROUND @ I

DR =1 (43 [-laurnd (4] f-dourr (1 E-d0uPn
HGIM MEIN HETH HAIM
CH, A ¢H. B CH, € cH. D

CHONMEL n: LINE A - NEUTRAL (V)
CHANKEL B: tIKE & CURRENT {d4)
CHAMHEL C: LINE B CURRENT {A)
CHANMEL D! LINE ¢ CURRERT {4)

FiURe 2-9. THREE Puase (3¢) "Wye" ConnecrioNs wite CURRENT INpUTs (656A ONLY)
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SOURCE LOAD

&

LTHE &
HEUTRAL

B¢ BOURCE (+]
ORE {-]
DC BOURCE {+)
TwWa {-}
DC SOURCE (+)
THREE (-}

#

PEER DS SIS
. ]

SOFETY GROUND @

E
1 (1 ] [0 01 7 1-1 47 =)

HE TN HAIN HOIH HOIN
2] CH., B8 CH. € CH, D

CHOMNEL O: LINE 4 - NEUTRAL {W)
CHONNEL B: DC SOURCE ONE
CHANHEL C: DC SOURCE TWQ
CHBNNEL D: DC SOURCE THREE

Ficure 2-10. Tyricat 3-Source DC Inrut CoNNECTIONS

Below is a suggested example of a Main Channel Setups Screen that Corresponds to the
above configuration: '

1 Setup #i6 A H C G
2 Hange W 4L Wi Wi

6 Imp. LEEE 1B 8 B0, Z208.0
7 e BEE @2.8 uc.u 2.8
B Freguensy 8.5 (A11 Channels)
(Alotivate (Pirint el(xiit (Hielp

Voltage thresholds are set for AC mms changes. For DC changes, you must
remove the rms factor of 1.414 (square root of 2). Do this by taking the DC
voltage setting you want and dividing it by 1.414. For example: If you want 7V
DC as the trip point, set the sensitivity threshold ("Wave") to 7+1.414 = 5.0 (as
in channel C above).
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2.4.6 Connecting the Sensor (Transducer) Channel Options

To use any of the Sensor channel options, 656-PA-1001 (Transducer Channel Board) must
be installed in the Mainframe. If you do not have this board but would like to use the
Sensor Channel options, contact Dranetz Order Entry Department (see Subsection 1.10).

As of this writing, there are three Sensor channel options available for the 656:

1. Temperature & Humidity Monitor (656-XD-1001)
2. Conducted RF Monitor _ (656-XD-1002)
3. Radiated RF Monitor (656-XD-1003)

Information on the connections, setup, operation, and specifications for these options is
contained in the tabbed sections (656-XD-1001, -1002, -1003) in this manual. For
information on purchasing any or all of these options, contact Dranetz Order Entry
Department (see Subsection 1.10).

Figure 2-11 below illustrates the Sensor (Transducer) Channel inputs for the available
options:

Note: All eight Sensor channels are
factory preset for 0-10V input.

To change any input to 0-40mA, 8 [:
contact Dranetz Customer Service

Department for instructions (see ? E:

Subsection 1.11).
b
Sl

Preset for Radiated RF Monitoring— 4:

Preset for Conducted RF Monitoring— 3 l
Preset for Humidity Monitoring— 2]

IS EEENENENENRE SR -

Preset for Temperature Monitoring— ]_ [

E5060000C0000680

FiGure 2-11. Sensor (TransDUCER) CHANNEL INPUTS
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2.5 BEGINNING OPERATION

If you are installing the 656 for the first time, or if you have not operated it for two weeks or
longer, plug it in, turn it on, and let is sit for 24 hours to allow the internal UPS batteries to
tully charge.

At this point it is assumed the 656 has been properly connected and is ready for operation.
You should now perform an operational test to verify that all systems are functioning
properly. Go to Section IIl in this manual and perform the operational test. If you have any
of the Optional Sensor Monitors installed, also look over the apphcable sections pertaining
to these monitors (656-XD-1001, -1002, - 1003)

It is now assumed that you have compieted all required operational tests. General
operation of the 636, mcludmg any setups, is done through a system of self-prompting
menus and screens discussed in the subsections below.

2.5.1 Initial Start-Up

Turn the SETUP knob on the front panel to the setup number you want the 656 to begin
monitoring when it is first turned on. This is the only purpose of this knob. Once the 656 is
on, setups are only changed through the Main Channel Setups screens.

Turn on the 656. The instrument will automatically perform a diagnostics self-test, checking
out the integrity of its various subsystems. If all tests are passed, the Start-Up Screen
appears:

Disturbance Wovetorm fnalyzer
CRT BISFLAY RO TERT: MOuED
FPTR PROGRAM R TEST: POBGED
EVENT MEMORY TEST: PROSED
FEP BATR Bt TEST: FOBSED

IS Branetz Tecologtes Inc., GLE Rights Reserved
Ingert the 656 System Disk
into the right disk drive.

Press any key to continue..,

In an actual display, the version number of the system ROMs appear in the upper left
corner and any malfunctions detected are listed. See Section III for further instructions if
this occurs. Also, when the 656 is first turned on, a power on event and reference events are
recorded (when the 656 is turned off, a power off event is recorded).

COPYRIGHT € 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED.
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2.5.1.1 Start-Up Screen

The Start-Up Screen prompts you to insert the 656 System disk into the right disk drive and
to press any key to continue.

2.6 OPERATING THE 656

Insert the 656 System Disk into the right disk drive and press any key. The program on the
disk takes about 25 seconds to load. After it’s loaded, the 656 Status Screen appears:

Status ag of Bdsl4/HE B 150797
¥ % % Monitoring is On % & ¥
fain Ch. Ons B Freqidds.B
Sersar Chon, On: i‘am’

ﬁ

Memory: 14 Bvents (1% Fully
Logt Events 84714780 @ 160:87:25
setup:l  Knob:l  Printer:656

Press any key for the MAIN MENU
The above Status Screen indicates the following:

- monitoring Is on,

- channel A is on and channels B, C, and D are off,

~  the current frequency of the Synchronization channel is less than 45.0 Hz,
- none of the eight Sensor (Transducer) channels are on,

~ 14 events are in memory and memory is 1% full,

— the last event recorded was on 4/14/88 at 16:07:37,

~  the active setup is "1" and the SETUP knob is set to position "1," and

~  the active printer is the internal 656 printer

2.7 656 MENU STRUCTURE

Figure 2-12 illustrates the 656 menu structure. All commands and operations are performed
through these menus. Subsections 2.8 through 2.8.6.2 describe these commands and
operations.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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2.8 MAIN MENU

The Main Menu is the top menu in the 656 menu structure:

HEIN HENU
{ Graphic Summories...
7 Yiew Fvents...
% Stotus Goreen
4 Monitoring Functions. ..
5 Disk Operations...
- Other Functions

HELP

Fr

=g O 5 B

From the Main Menu you can work your way down to any menu or Setup Screen in the
structure.

Paossible Selections and What They Mean

Selection: 1 Graphic Summaries

Application: Selection 1 puts you in the Graphic Summaries Menu where you can plot
RMS, impulse, and frequency summaries. Summaries can be plotted in multiple days,
specific hours, previous 24 hours, or previous hour. Summaries can be graphical
illustrations, text descriptions, 6r both.

Described in: 2.8.1

Selection: 2 View Events

Application: Selection 2 puts you in the View Events Menu where you can view events
according to their sequential order in memory or according to the time and date they
occurred.

Described in: 2.8.2

COPYRIGHT © (988 DRANETZ TECHNOLGGIES, INC. ALL RIGHTS RESERVED.
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Selection: 3 Status Screen

Application: Selection 3 brings up the Status Screen. The Status Screen indicates the
monitoring status, Main channel statuses, Synchronization channel frequency, Sensor
(Transducer) channel statuses, number of events in memory, percentage of memory used,
the active setup, SETUP knob position, and the time and date of the last event recorded.

Described in: 2.8.3

Selection: 4 Monitoring Functions

Application: Selection 4 puts you in the Monitoring Functions Menu where you can view or
change the 16 Main channel setups, view or change the 8 Sensor (Transducer) channel!
setups, delete all events in memory, turn monitoring on and off, and change site
descriptions.

Described in: 2.8.4

Selection: 5 Disk Operations

Application: Selection 5 puts you in the Disk Operations Menu where you can load stored
disk information to the 656, save recorded 656 information to a disk, initialize a new disk,
and create a duplicate disk.

Described in: 2.8.5

Selection: 6 Other Functions
Application: Selection 6 puts you in the Other Functions Menu where you can set the
internal clock’s time and date, turn the beeper on and off, access remote communications,

change the active printer, access the 656 system tools (to test memory, recalibrate the touch-
screen, and restore factory preset values for the setups).

Described in: 2.8.6

Selection: 7THELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 6.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED.
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2.8.1 Graphic Summaries Menu

Selection 1 in the Main Menu puts you in the Graphic Summaries Menu:

Grapnic Summaries Menu
i Plot BE/Impulse Summary
£ Flot Freguency Summary
3 Plot Sensor Channel Summary

B Keturn to Foin Menu
7 HELP !

Possible Selections and What They Mean

Selection: 1 Plot RMS/Impulse Summary

Application: Refer to Subsection 2.8.1.1

Selection: 2 Plot Frequency Summary

Application: Refer to Subsection 2.8.1.2

Selection: 3 Plot Sensor Channel Summary

Application: Refer to Subsection 2.8.1.3

Selection: 6 Return to Main Menu

Application: Selection 6 returns you to the Main Menu.

Selection: 7THELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 3.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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2.8.1.1 Plot RMS/Impulse Summary Menu

Selection: ~ Selection 1 in the Graphic Summaries Menu puts you in the Plot RMS/
Impulse Menu:

Plot RE/Impulse Wenu

1 Chonnel 1o be Plotted: A
2 Plot %aatzpi& Daye. ..

3 Plot fny Doy by Hour. ..
4 Plot Previous 24 Hours

5 Plat Previous Hour

b Beturn to Previous Menu
7 HLR

Possible Selections and What They Mean

Selection: 1 Channel to be Plotted

Application: Selection 1 alternates the channel to be plotted from A through D. Each of
- the 16 setups contains programming for channels A through D.

Selection: 2 Plot Multiple Days

Application: Selection 2 immediately prompts you for a start date for the multiple days
plot:

Start Date mm/ddfyy =

You can either enter a start date or press <Refurn> to take the date of the first event in
memory.

You are then prompted for an end date for the plot:

End Date mm/ddfyy =»

You can either enter an end date or press <Remurn> to take the date of the last event in
memory.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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You are then prompted to press <Return> to execute the plot. A display such as the
following appears (the following displays assume voltage was recorded; if current was
recorded with a 656A, "Vrms" and "Vpeak" would be replaced with "Arms" and "Apeak"):

A.8.C. €8, 3rd floor, Doto Coms RBoom

Yrms| %M Summary UhoA 418787 - 5713787
124 qi * “‘*”."‘”“fl e
g; ......... I Poooad ] [oeroceies [T [
Ypeok! Tmp, Summory Ch.R 4714787 - 5713487
gl TR
l i i i
~ 3 ii i B
pod T NOVPTY oo b
473448 5 Dayssdiv

You can then press <P> to print the display or press <7T> for a text description:

Ch, f RS Impulse Plob Summary
A.E.C 0 3rd floor, Doto Coms Room

Start on Fvent § 1 Tl on Event § 379
Start Time: 4714787 17:18
Frad Times BAI3AET 7359

Horst RMS Fvents
Meax Yalue = 1851 Yrms Fvendt § S8
Hip Yalue =~ B.0 Yras Event § 142

# Impuiese Lvents = B
Uorst Pos Yelue = 528 VYpedk  Event 8 278

Uorst Meg Yelue = 324 Vpeck Fvent & 63

The text indicates the site description, the starting and ending event numbers and their time
and date, the maximum and minimum RMS event values and their time and date, the
number of impulse events recorded, and the event number and value of the worst positive
and negative impulse events. '

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Selection: 3 Plot Any Day by Hour

Application: Selection 3 immediately prombts you for the plot date:
Plot Date mum/dd/fyy = :::I
If you press <Refurn >, the current date is used as the plot date.
You are then prompted for a start hour:
Start Hour {0 t0 23) = >
if you press <Return>, the hour of the first event since midnight is taken as the defauit.
You are then prompted for an end hour:
End Hour (1 to 24)

If you press <Rerurn >, the hour of the last event before midnight of the next day is taken as
the default.

You are then prompted to press <Reium> to execute the plot and a display such as the
following appears:

8.0.C, O, Ird floor, Dotwe Comm Hoom

Yrmst  J Hr. BHS Summory ChA SAEYARY
TR [Erenmes SENS S T e
1 31: N e (reeee e e oo
Yoedd 3 Hr. lepulse Summory Chaft SPHV/BY
T R
ﬂ )1 i 1 ] 1
12:68 F Minutes div
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You can then press <P> to print this display or press <7 for a text description:

Ch. A RS/ Tepulse Plot Susmary
AE.C. 00, 3rd Floor, Dota Coms Room

Stert o Dvert B 27D Erd on bvent § 579
Short Time: SAHTAHT 12:88
Tred Time: LAFTSTT 1588

Urrat RES Dvents
e Yalue = 116.3 Yras  Event § 271
Hin Yolue = 112.6 Wres Event § 274

& Lupulee bvents = 2
Uoreat Pos @Qlu@ 528 Vpede  Event & 278
Horst Meg Unlue = ~12 Wnedk  Evend § 79

The text indicates the site description, the starting and ending event numbers and their time
and date, the maximum and minimum RMS event values and their time and date, the
number of impulse events recorded, and the event number and value of the worst positive
and negative impulse events.

Selection: 4 Plot Previous 24 Hours

Application: Selection 4 immediately plots the previous 24 hours. You can then press
<P> to print this display or press <7 for a text description. '

This plot is similar to the one in selection 3 and is therefore not shown here.

Selection: 5 Plot Previous Hour

Application: Selection 5 immediately plots the previous hour. You can then press <P> to
print this display or press <T> for a text description.

This plot is similar to the one in selection 3 and is therefore not shown here.

Selection: 6 Return to Previous Menu

Application: Selection 6 returns you to the Graphic Summaries Menu.

Selection: 7THELP!

Application: Selection 7 brings up a HELP Screen which briefly descrzbes the functions of
selections 1 through 5.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED,
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- 2.81.2 Plot Frequency Menu

Selection 2 in the Graphic Summaries Menu puts you in the Plot Frequency Menu:

Plot Freguency Menu
Multiple Days

fny Day by Hour
Previous 24 Hours
Previous Hour

Q’fﬁ
o S s S o

]
]
6%
Pl
6 Beturn to Previous Feny

i
7HLP !

Possible Selections and What They Mean

Selection: 1 Plot Multiple Days

Application: Selection 1 immediately prompts you for a start date for the multiple days
plot:

start Date mm/ddfyy = >

You can either enter a start date or press <Return> to take the date of the ﬁrst event in
memory.

You are then prompted for an end date for the plot:

End Date mm/ddfyy =

You can either enter an end date or press <Return>> to take the date of the last event in
memory.

COPYRIGHT ©® 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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You are then prompted to press <Rerum> to execute the plot and a display such as the
following appears:
Dranetz 656 Frequency Event Summory

Hz [Frequency Summary /01707~ (709781

BT B
Note:
The frequency remained 0.5
constant at 60,0 Hz
throughout this period.

B B

i
15:58 12 Hours/div

You can then press <P> to prmt this display. Note: Text descriptions are not apphcable for
frequency plots.
Selection: 2 Plot Any Day by Hour
Application: Selection 2 immediately prompts you for the plot date:
Plot Date mm/dd/yy =>
If you press <Return>, the current day is used as the plot date.
You are then prompted for a start hour:
start Hour (0 to 23) = >
If you press <Return>, the hour of the first event since midnight is taken as the defauit.
You are then prompted for an end hour:

End Hour (1 to 24)

If you press <Remurn >, the hour of the last event before midnight of the next day is taken as
the default.

COPYRIGHT € 1988 DRANETZ TECHNOLOGIES, INC. ALl RIGHTS RESERVED.
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You are then prompted to press <Return> to execute the plot and a display such as the
following appears:

tranetz 656 Freguency Event Summory

Hz | 1 Hr. Frequency Susmory /80787
BB
6% 8
BOL Bl
! ' ! ; E
28 B8 (4 Hirwtes/div

You can then press <P> to print this display. Note: Text descriptions are not applicable for
frequency plots.

Selection: 3 Plot Previous 24 Hours

Application: Selection 3 plots the previous 24 hours. You can then press <P> to print this
display. Note: Text descriptions are not applicable for frequency plots.

Selection: 4 Plot Previous Hour

Application: Selection 4 immediately plots the previous hour. You can then press <P> to
print this display. Note: Text descriptions are not applicable for frequency plots.

The plot is similar to the one in selection 2 and is therefore not shown here.

Selection: 6 Return to Previous Menu

Application: Selection 6 returns you to the Graphic Summaries Menu.

Selection: THELP !

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 4.
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2-26



TM-112775-G2

2.8.13 Plot Sensor Channel Menu

Selection 3 in the Graphic Summaries Menu puts you in the Plot Sensor Channel Menu:

Plot Sensor Channel Fenu
honnel 1o be Plotied: &1
ot Multiple Doys
ot fny Doy by Hour

i
!
3Pl
lot Frevious 24 Hours
i
&

C

F
3F
P
Plat Previous Hour
Return to Previous Henw
HLP !

4
5
b
7
Selection: 1 Channel to be Plotted

Application: Selection 1 alternates the channel to be plotted from S1 through S8. Each
channel can be programmed separately.

Selection: 2 Plot Multiple Days

Application: Selection 2 immediately prompts you for a start date for the multiple days
plot:

Start Date mm/ddfyy = >

You can either enter a start date or press <Refurn> to take the date of the first event in
memory.

You are then prompted for an end date for the plot:

End Date mm/dﬁ/yy =

You can either enter an end date or press <Refurn> to take the date of the last event in
memaory. '

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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You are then prompted to press <Refurn> to execute the plot and a display such as the
following appears:
Dronetz 655 Sencor Chonnel Event Sussory
eq, FI Sensar Ch.t 1710797~ 7719787

N FOTRTTU ST

L. xk’l rﬁf

BB e T

{
15: 35 12 Hours/div

You can then press <P> to print this dispiay.

Text descriptions of Sensor Channel plots are not applicable. Text descriptions of
individual events (by sequential occurrence or by specific time and date) can be
obtained in the View Events menu. Examples of text descriptions appear in the
Sensor channel sections in the back of this manual (656-XD-1001, 656-XD-

1002, and 656-XD-1003).

Selection: 3 Plot Any Day by Hour

Application: Selection 3 immediately prompts you for the plot date:
Plot Date mm/ddfyy =>

If you press <Refurn >, the current day is used as the plot date.

You are then prompted for a start hour:

Start Hour (0 t0 23} = >
If you press <Return >, the hour of the first event since midnight is taken as the defaulit.

You are then prompted for an end hour:

End Hour {1 10 24)

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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If you press <Return>>, the hour of the last event before midnight of the next day is taken as
the default.

You are then prompted to press <Return> to execute the plot and a display such as the
following appears: '
Dranetz 656 Sensor Chowel Dvent Siesary

Deg. FI 4 HnSensor Summory Chd 1718787
T B
I
/ ﬂwwm«mwf
R

domi RUTTTIUOTUUTUURTRRR
; ! i } i | i

2 B 4 Hinutes/div

You can then press <P > to print this display.

NOTE ||

Text descriptions of Sensor Channel plots are not applicable. Text descriptions of
individual events (by sequential occurrence or by specific time and date) can be
obtained in the View Events menu. Examples of text descriptions appear in the
Sensor channel sections in the back of this manual (656-XD-1001, 656-XD-
1002, and 656-XD-1003).

Selection: 4 Plot Previous 24 Hours

Application: Selection 4 immediately plots the previous 24 hours. You can then press
<P> to print this display. Note: Text descriptions are not applicable for Sensor channel
plots.

The plot is similar to the one in selection 3 and is therefore not shown here.

Selection: 5 Plot Previous Hour

Application: Selection 5 immediately plots the previous hour. You can then press <P> to
print this display. Note: Text descriptions are not applicable for frequency plots.

The plot is similar to the one in selection 3 and is therefore not shown here.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Selection: 6 Return to Previous Menu

Application: Selection 6 returns you to the Graphic Summaries Menu.

Selection: THELP!

Application: Selection 7 brings up a HELP screen which briefly describes the functions of
selections 1 through 5.

2.8.2 View Events Menu

Selection 2 in the Main Menu puts you in the View Events Menu:

Yiew Events Meny
i View Events by Mumber
2 View bvents by Time fnd Date

Possible Selections and What They Mean

Selection: 1 View Events by Number

Application: Selection 1immediately prompts you with a screen such as the following:

To display @ stored event, enter
the number followed by [RETURNI,

Most recent event is & J3¢

Enter Event Mumber =)

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.,
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You can either enter an event number and press <Refurn>, or simply press <Refurn> to
display the last or most recent event. An event, such as the impulse in Figure 2-13, is

displayed:

<ol

Horiz. 5 meecsdiv Yert, 5B Wdiv

Ficure 2-13. CapTurep IMpuLsE, FIRST SCREEN

For Sensor channel events, only a text description of the event is displayed.

Text Line Below Screen

Horiz. 5 msec/div

Vert. 50 V/div

Text Line Above Screen

Event #70
Ch.A
7/09/87

11:38:18.01

Each division line as you go from left to right across the
screen represents 5 milliseconds.

Each division line as you go from the bottom to the top

of the screen represents 50 volts (or amps, "A/div", with
current).

Indicates this is the 70th event in memory.
Indicates this is a picture of channel A data.
Indicates the date the disturbance occurred.

Indicates the time the disturbance occurred.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Touch-Screen Buttons

2-32

Pressing this button on the touch-screen or the <F> key advances the
display to the next channel that’s on. After all channels for the event
have been displayed, the screen advances to the next event in memory.

Pressing this button on the touch-screen or the <R> key brings you
back to the previous "On" channel unless you are at channel A, in
which case it brings you back to the previous event number,

Pressing this button on the touch-screen or the <E£> key puts you back
to the Display a Stored Event Screen.

Pressing this button on the touch-screen or the <X'> key puts you back
to the Main Menu.

Pressing this button on the touch-screen or the <M> key displays the
same waveform, but with the second set of touch-screen buttons
displayed (see Figure 2-14).

Pressing this button on the touch-screen or the <H> key brings up an
explanation of the touch-screen buttons and their equivalent keys.

vent 878 Chof . T/89/BT 13.28:18.91
......... m«f@

Horiz. 5 msecidiv Hart, 58 Yodiv

Ficure 2-14. CapTuren IMpULSE, SECOND SCREEN
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Pressing this button on the touch-screen or the <P> key prints the
displayed graph or text. Pressing the CANCEL button stops the
printing.

Pressing this button on the touch-screen or the <7> key gives you a
description of the displayed disturbance.

Pressing this button on the touch-screen or the <Z> key puts you in
the "Zoom" mode, illustrated in Figure 2-15. An explanation of how
you position the zoom-box follows the illustration,

After a waveform has been "zoomed,” pressing this button on the
touch-screen or the <U> key brings you back to the previous screen.
This button performs no function until a waveform has been "zoomed."

Pressing this button on the touch-screen or the <M> key puts you
back to the first screen (identical screen but with the first set of buttons
displayed).

Pressing this button on the touch-screen or the <H> key brings up an
explanation of the touch-screen buttons and their equivalent keys.

................ S T T L R TR

B

4
23

vent 8T8

SN

P | S S S (M [T

Fiourg 2-15, Capturen Imprurse wite ZooM-Box
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Text Line Below Screen

When you're at the previous screen, the text line below it changes to the following
representations:

At 11 mS Indicates the width of the zoom-box.

f: 91 Hz Indicates the frequency of a full cycle framed by the zoom-box.
AV: 188V Indicates the height of the zoom-box.

Touch-Screen Buttons

Pressing this button on the touch-screen or the <P> key prints the
displayed graph. Pressing the CANCEL button stops the printing.

Pressing this button on the touch-screen or the <Z> key while the
zoom-box is on the screen zooms in on the boxed off region. The
region is then expanded to the full size of the screen. Positioning the
zoom-box on the screen is explained below.

Pressing this button on the touch-screen or the <X> key brings you
back to the original picture of the waveform, no matter how many
times it was "zoomed."

Pressing this button on the touch-screen or the <H> key gives you an
explanation of your possible selections and what they mean.

Positioning the Zoom-Box

Z00KM-BOX
EEDD
®
EEDD@ R EENHE
{
EED®

BHIFT M (SHIFT)HD)

k| ¥

Ficure 2-16. KrvBoarRD CoMMANDS FOR POSITIONING THE ZooM-Box

' COPYRIGHT @ 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Using the Zoom-Box to Estimate Disturbance Duration, Frequency, and Magnitude

You can continue to zoom in on the disturbance until you have enlarged it to a size where
you can reasonably posmon the zoom-box around it to determine its duration, frequency,
and magnitude.

Each time you position the zoom-box, you should position the sides as close as possible to
the disturbance to maximize the area to be zoomed. Figure 2-17 illustrates a positioned
zoom-box around a disturbance that has already been "zoomed" several times.

From the way the zoom-box is positioned, the text below the screen indicates that the
impulse is approximately 12 microseconds, its frequency is approximately 41.5 kilohertzt,
and its magnitude is approximately 242 volts. (These values are determined by the position
of the walls of the zoom-box and change as you change its position; therefore, the closer you
"wrap" the impulse with the zoom-box, the more accurate the readings will be.)

il .
TAGRT

Ev&i %E

P T S e T

Ficure 2-17. Ivrurse "Zoomep" SEveraL Tives

TSince the zoom-box Is framing a ¥ cycle, the actual frequency would be ¥ of 83 kilohertz or 41,5 kilohertz. The display frequency always
assumes the Zoom-box is framing & full cycle. If only a portion of a cycle is displayed (such as in Figure 2-17), you must multiply the
displayed frequency by the fractional portion (in this case 12} of the waveform enclosed within the zoom-boz.
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"Zoom" Increments

You could theoretically continue to zoom in on each waveform until you reach either the
minimum time (At) or voltage/current (AV) increment: 25 usec/division or 2 V/division.
Once this point is reached, the 656 doesn’t allow further zooms.

TasLg 2-1. Tmve AND VOLTAGE INCREMENTS

_ Voltage/Current
Time Increments Increments
Per Division Per Division
25 usec 2VorA
50 usec S5VorA
100 usec I0VorA
250 pusec 20VorA
500 usec 50VorA
1006 usec 100VorA
2500 usec 200Vor A
5000 usec 560 VorA
5 msec 1000 VorA
10 msec 2000Vor A
25 msec
50 msec
100 msec
250 msec

Selection: 2 View Events by Time and Date

Application: Selection 2 first prompts you for a date and then a time. The last event in
memory which occurred before this time and date is then displayed.

Selection: 6 Return to MAIN MENU

Application: Selection 6 returns you to the Main Menu.

Selection: 7THELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 and 2.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
2-36 '



TM-112775-G2
2.83 Status Screen

Selection 3 in the Main Menu brings up the Status Screen. An example of this screen
- appears below:

Statug ag of W4s14/88

* % % Fopitoring is G
Main Ch, 0ne REC D
{2
/

Sensor Chan. On:
Memory: 18 Bvents {17
Logt Event: 84714788
Setup:l Knob:l Prin
sor OUTO SAYE T0 DIGK O

ON #dridede @ 1

The Status Screen indicates:

—  whether monitoring is on or off,

- what Main channels are on,

—  the frequency of the Synchronization channel,

- what Sensor {Transducer) channels are on,

—  the number of events in memory and the percentage of memory used,

—  the date and time of the last recorded event,

—  the active setup number,

-~ the SETUP knob position,

- the printer, and

—  if an automatic save to disk function has just occurred, a message indicating its time
and date appears (after you press any key, the message disappears and you return to
the Main Menu).
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2.84 Monitoring Functions Menu

Selection 4 in the Main Menu brings up the Monitoring Functions Menu:

Monitoring Functions Menu
Hain Chonnel Setups
sensor Channel Setups
3 Delete AL Events in Memory
T rn ﬁ@ﬂi%ﬂ?%ﬁq Cn/0rf
nge Site Informotion
urn 4o the Status Screen

=

=g CFY B F) Em Lad T e
LR

ﬁﬁgw

o=

—

Possible Selections and What They Mean

Selection: | 1 Main Channel Setups

Application: Selection 1 brings up the Main Channel Setups Screen:

1 Setup #8319 B C B
£ Range 4 Ot f OFF WL
B Imp. BlEE B18.0 8iE.8 825.49
T Mave Y uh.y ER.v 85,0
8 Freguenoy 3.5 (A1l Channels)
CRJctivate (Flrint ()it (Hlelp

“ NOTE

When a line or selection is highlighted, i dvou press <Return> before making any
changes, nothing on the screen is affected.

Only the setup matching the SETUP knob position is active when you first start out. For
any additional setups you want to activate, you must go into the new setup number, make
any changes, and press <4 >.
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Pressing line 1 on the touch-screen or key <I> highlights the "Setup” line. You can change
the setup using the numeric keys or by pressing the highlighted number on the touch-screen.

Pressing line 2 or key <2> lets you change the voltage or current range for each input
channel. The highlighted channel letter on the touch-screen or keys <A4> through <D>
allow you to toggle between ranges. VH (voltage high range) is used for most line-to-line or
line-to-neutral voltage monitoring. VL (voltage low range) is typically used for neutral-io-
ground or low-voltage DC monitoring. The ranges for current are described in the table:

Vrms Range Vpk Impulse Range Waveform (Vrms) Envelope
VH = §to 724 Vrms —  24to6120V - 2t0724V
VL =0t072.4 Vrms —  24t0612V - 02t0724V

OFF = No Monitoring
Arms Range (656A Only) Apk Impulse Range Waveform (Arms) Envelope

15 = 010 7.24 Arms» -  (24t025A ~=  (0.02t0724 A
130 = 0to 72.4 Arms -  241t0250A -~ 02t0724A
1300 = 0 to 724 Arms’ - 24102500 A - 210724 A
I3K = 0 to 7240 Arms* -= 240 t0 25000 A —  20t07240 A

Pressing line 6 or key <6> lets you select impulse thresholds. Pressing line 7 or key <7>
lets you select the waveform envelope. The envelope setting determines the amount a
waveform can change before a new disturbance event is recorded. Waveform disturbances
can be the result of changes in the rms value of voltage or current ("sags" or "surges"), or the
result of shorter sub-cycle disturbances, such as notching or harmonic distortion (see
examples below). The value set for this threshold corresponds to the AV (rms) or Al (rms)
change determining the size of the envelope. Pressing line 8 or key <8> lets you select the
threshold for change in frequency across all channels,

For selections 6, 7, and 8, press <H> while the selection is displayed to list the acceptable
range. Once you have made new setup values, press <A4> to activate the setup. Below are
two example impulses on the left. On the right is an example sag with the waveform
envelope set to 10 Vrms and a waveform disturbance with the same envelope:

Erveiope of Acceptable Wave Change,
Example "+" and "—" impulses
+1P, ) ;

T

Wavelerm Distwrbance

Exgrmple:.  Wave set to 10 with Nomina! Vollage
BETRE of 120, Envelope Becomes 110 10 130,

*Use the 0-5A isolated CT Termination Box (110635-G2) with any 0-5A secondary probe in this range.
+Only use the TR-2019A current probe in this range.
$Only use Dranetz P/N 11063%-G2 (CT Termination box and 3000A current probe) in this range,
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[

Whenever you change a setup, you must press <A> to activate it. If you don’t
press <A >, the settings of the old Setup Screen remain.

Selection: 2 Sensor Channel Setups
Application: Selection 2 brings up the Sensor Channel Setups Screen:

Sensor Channel Setups
WATEL wvsannsen 1
ﬁ%mﬁ ceavirases OTT

lue ......

n Yo

Volue ..., 0
evevnesesns DEG,
itivity ... WL

%

B OLF e Lo P pea
PERERD

(Firint elrlit (Hleln

When a line or selection is highlighted, z];you press <Return> before making any
changes, nothing on the screen is affecte

Pressing line 1 on the touch-screen or <> highlights the "Channel" line. You can then use
the keyboard keys to change the setup number or repeatedly press the number on the
touch-screen. Each time you change the setup number, the entire screen changes to the
new Setup Screen. Press <Return> to accept the value.

Pressing line 2 on the touch-screen or <2> highlights the "Status" line. You can then press
any keyboard letter to toggle the reading "On" and "Off." You can also do the same by
pressing the highlighted section of the touch-screen. Press <Return> to accept the
displayed reading.

Pressing line 3 on the touch-screen or <3> highlights the "Span Value" line. You can then
use the keyboard keys to change the span value, pressing <Return> to accept the value
(press <H> for the acceptable range). Span value is described in the third paragraph on
the following page.
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Pressing line 4 on the touch-screen or <4> highlights the "Zero Value" line. You can then
use the keyboard keys to change the zero value, pressing <Refurn> to accept the value
(press <H> for the acceptable range). Zero value is described in the third paragraph.

Pressing line 5 on the touch-screen or <5> highlights the "Units" line. You can then use the
keyboard keys to change the units description. Press <Refurn> to accept the display.
"Units" is described in the following paragraph.

Span value and zero value are used with the "Units" description to fit the voltage output of
the input transducer to a linear equation and to generate appropriate engineering units.
Span refers to the nearest integer engineering units output of a transducer at the full scale
(10 volts) of the input. The zero value refers to the nearest integer engineering units output
of a transducer at 0 volts of the input. Span and zero value setups are signed integers
ranging from —32,768 to 32,768, '

Pressing line 6 on the touch-screen or <6> highlights the "Sensitivity" line. You can then
use the keyboard keys to change the sensitivity value, entering a decimal point between the
second and third digits, if necessary (press <H> for the acceptable range). Press <Remurn>
to accept the value.

You can press <P> to print the screen, press <X> to exit back to the Monitoring Functions
Menu, or press <H> to bring up a HELP Screen describing your possibilities.

Selection: 3 Delete ALL Events in Memory

Application: Selection 3 first brings up a confirmation screen verifying this selection (you
may want to save your current events to disk before erasing them). If you respond by
pressing <Y>>, all events in memory are erased. Ilf event scanning is on, new reference
events are immediately recorded.,

CAUTION

Once the events have been erased, THEY CAN NEVER BE RECOVERED.

Selection: 4 Turn Monitoring On/Off

Application: Selection 4 brings up a message indicating either that event scanning is on and
would you like to turn it off, or that event scanning is off and would you like to turn it on. If
scanning is off and you want to turn it on, you are prompted to enter the setup number for
monitoring.
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[ ]

Event Scanning is automatically turned off when 656 memory is fuil. Memory is
full when there is not enough room to store a worst case event. If an initialized
disk is in the left disk drive, events are automatically dumped to disk, freeing up
memory for more events.

Selection: 5 Change Site Information

Application: Selection 5 brings up a message asking you if you want to change the current
site information. If you press <Y>, you can enter up to a 42 character description, followed
by <Return>. Once you have changed the site information, all events recorded by the 656
from that time on have the name of the new site. For your record keeping, change the site
information whenever you begin recording events from a different site.

Selection: 6 Return to the Status Screen

Application: Selection 6 brings up the current Status Screen. Pressing any key then brings
you back to the Main Menu.

Selection: 7 HELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 5. :

2.8.5 Disk Operations Menu

Selection 5 in the Main Menu brings up the Disk Operations Menu:

Disk Operations Menu
t Information From Digk...
ve Information to Disk...
Initialize o Mew Disk
ke a Tuplicate Disk

B a3 PO e
a5 8

]

eturn to MAIN |
b

6
7 HELP

&
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Possible Selections and What They Mean

Selection: 1 Get Information From Disk
Application: Selection 1 lets you load events and setups stored on a disk into 656 memory.
Selection 1 prompts you to place the disk to be loaded into the left disk drive and to press

any key. The disk is loaded in less than 1 minute. If no disk is inserted within 10 seconds,
the 656 returns to the Main Menu.

Selection: 2 Save Information to Disk

CAUTION “

All of the current data on the destination disk is destroyed when you use this
selection.

Application: Selection 2 lets you save events, setups, or both to disk. Refer to Subsection
2.8.5.1 for information on this selection.

Selection: 3 Initialire g New Disk

Application: Selection 3 lets you initialize a new disk. A disk must be initialized before any
information can be stored on it. You are prompted to insert the disk to be initialized into
the left disk drive and to press <Y> to begin. Initialization takes about 2 minutes. If you
press <N>, initialization is aborted.

NOTE

The format of the initialized disk is not the same format as your personal
computer produces.

Selection: 4 Make a Duplicate Disk

Application: Selection 4 lets you make a duplicate copy of a disk. You are prompted to
insert the source disk (disk with the original copy) into the right disk drive and to insert an
initialized destination disk (the disk want the copy to be on) into the left disk drive.
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Selection: 6 Return to MAIN MENU

Application: Selection 6 returns you to the Main Menu.

Selection: THELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 4.

2.85.1 Save Information to Disk Menu

Selection 2 in the Disk Operations Menu brirgs up the Save Information to Disk Menu:

Save Informotion To Disk
1 Save Both Events and Setups

Possible Selections and What They Mean

Selection: 1 Save Both Events and Setups

Application: Selection 1 lets you save both the events and setups in 656 memory to a disk.
You are prompted to insert the destination disk in the left drive and to press <Y>.

Selection: 6 Return to Disk Operat. Menu

Application: Selection 6 returns you to the Disk Operations Menu.

Selection: THELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 3.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
2-44



TM-112775-G2

2.8.6 Other Functions Menu

Selection 6 in the Main Menu brings up the Other Functions Menu:

Other Functions Menu
bet Time and/or Dote, .,
Turn Beeper 084
Remote Commnications...
Printer Selection...
ot System Tools...
Keturn to MAIN MM
HELP

1!
¢
3
4
2
&
7

Possible Selections and What They Mean

Selection: 1 Set Time and/or Date

Application: Selection 1 brings up a screen which prompts you for a new time and date for
the internal clock. Time must be entered in 24-hour military format and date must be
entered in mm/dd/yy format.

Selection: 2 Turn Beeper Off (On)

Application: Selection 2 togglés the beeper "Off' and "On". When the beeper is on, it
sounds whenever an event is recorded.

Selection: 3 Remote Communications

Application: Selection 3 lets you perform various remote communications. Refer to
Subsection 2.8.6.1 for information on this selection.
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Selection: 4 Printer Selection

Application: Selection 4 lets you change the default printer setup from the built-in printer
to one of the following supported external printers connected to the Auxiliary Port:

- Hewlett-Packard ThinkJet
- Epson LX-800
- Okidata ML-192
- Apple Imagewriter
The screen prompts you for your responses. Note: Data is transmitted through the Auxiliary
Port at 9600 baud with 8 data bits, 1 start-bit, and no parity or handshaking.
Selection: 5 656 System Tools
Application: Selection 5 lets you access the 656 system tools. Refer to Subsection 2.8.6.2
for more information on this selection.

Selection: 6 Return to MAIN MENU

Application: Selection 6 returns you to the Main Menu.

Selection: 7THELP!

Application: Selection 7 brings up a HELP Screen which brzeﬂy describes the functions of
selections 1 through 5.
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2.8.6.1 Remote Communication Menu

Selection 3 in the Other Functions Menu brings up the Remote Communication Menu:

Renote Commnication feny
1 it for a Call
? Initiate g Coll...
Local (Direct Wiring) 3 Gtart Mor-Modem Receive...
Communication 4 Start Yon-foden Tronsmit
H
b
7

Modem Communicationt

Change Boud Rote...
%@Wﬂ to Previous Menu
HELP

Possible Selections and What They Mean {Remote Communication Menu)

[[ NOTE

Hold down <Cirl> and press the <X> key twice to terminate communication
with the remote 656 at any time. If using selection I, follow the dialing
instructions of your modem, being sure to press <T> for tone dialing, <P> for
puilse dialing, a comma for the wat- -for-dial-tone pause, and so forth.

Selection: 1 Wait for a Call (Remote Communication Menu)

Application: Selection 1 prompts you to connect the modem to the 656 Main Port (or
connect the phone line directly to the internal modem option if installed) and to press any
key for initialization. After several seconds, the modem is initialized and the 656 remains in
the "Wait for a Call' Mode where it awaits a call while continuing to monitor for events.
Holding down <Ctr{> while pressing <X> twice aborts this mode.

NOTE: External modem DIP switch 'j"'f-}_‘."f:__:
must be set as: 1,2,3,4,6,8 DOWN;

all others UP. The Remote 6506 Hainframe

remains in the "HWait for
2 €all® Mode once selection
2 has been entered,

Renate /eﬁzi? l
¥ Hodem ))

Loesl Main
BSE /ﬂ?rprt

1 Hodem

TSetections 1 and 2 require the internal modem option or a Hayes Smartmodem 1200 {or compatible).
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Selection: 2 Initiate a Call (Remote Communication Menu)

Application: Selection 2 prompts you to connect the modem (or connect the phone line
directly to the internal modem option if installed) to the 656 Main Port and to press any key
for initialization. Once the modem is initialized, you are prompted to enter the telephone
number of the remote 656 you are calling.

NOTE: External modem DIP switch
must be set as: 1,2,3,4,6,8 DOWN;
all others UP.

The Local B56 Hainframe
initiates a call to the
Remote 6356 vhen selection
1 is entered.

et i

Remote Hain
{55& : / Port 1

As long as the remote 656 you are calling through a modem is in the "Wait for a Call" Mode
(selection 1 has been entered), it answers on the second ring. The Remote Interface Menu
then appears:

Femaote Interface Menu
et Status Soreen. ..

Get Graphic Summaries...
Change Setups. ..
Transter M1l BEvents
Delete Hl1 Events

Fngd Communications

[

R RVERVIE R AR Ry
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Possible Selections and What They Mean (Remote Interface Menu)

Selection: 1 Get Status Screen (Remote Interface Menu)

Application: Selection 1 instructs the remote 656 to send its status information. A Status
Screen such as the following appears:

k ok o Hemote 6367z Stat
Monitoring: On Qﬁﬁlh =
Main ﬂhﬂﬁﬁﬁia bzed: A D
Memory: B Bvents (CLX Full)l

qite lmcg DR’QHETZ EF"S Dis'turbrm:e iainwl’rc:rm Arc iyzer

5 flotivate o Setup
£ Feturn to Interdace Mernu
7TOHELP !

From the Status Screen, selection 1, "Activate a New Setup", lets you select a setup number
and then activate the selected setup in the remote 656. Selection 2 returns you to the
Remote Interface Menu, and selection 3 brings up a HELP Screen.

Selection: 2 Get Graphic Summaries (Remote Interface Menu)

Application: Selection 2 instructs the remote 656 to send a graphic summary plot and text
description to the local 636, as defined by the Graphic Summaries Menu. The Graphic
Summaries Menu appears:

Graphic Summaries Menu
Flot HMS/Impulss Summary
Flot Freguency Summary
Flot Sensor Channel Summary

R RV R

Feturn to Main Menu
HELF

=3 {1

Selections 1, 2, 3, in the Graphic Summaries Menu are described in Subsections 2.8.1.1,
2.8.1.2, and 2.8.1.3. Selection 6 returns you to the Remote Interface Menu. Selection 7
brings up a HELP Screen which briefly describes the functions of selections 1 through 3,
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‘Selection: 3 Change Setups - {Remote Interface Menu)

Application: Selection 3 instructs the remote 656 to send its Main and Sensor Channel
setups, After transmission, the local 656 enters the Monitoring Functions Menu:

Moritoring Functionz Menuw
Main Chonne l Detups
Sensor Channel Setups
Delete ALL Events in Memory
Turn Manitoring OnsOFF
Change Site Infarmation
Return to the 5Status Soreen
HELER !

I s DY e

Main Channel setups are edited through Selection 1; Sensor Channel setups are edited
through selection 2. When exiting the editing mode (selection 6, "Return to the Status
Screen™), you are given the option of sending the revised setups back to the remote 636.
Selection 7 brings up a HELP Screen which briefly describes the functions of selections 1
through 6.

Selection: ~ 4 Transfer All Events (Remote Interface Menu)

Application: Selection 4 instructs the remote 656 to send all of its events and setup
information to the local 656.

Selection: 5 Delete All Events (Remote Interface Menu)

Application: Selection 5 instructs the remote 6356 to delete all events in memory.

Selection: 6 End Communication (Remote Interface Menu)

Application: Selection 6 terminates communication with the remote 656. The remote 636
regains control and use of its keyboard and touch-screen.

Selection: 7HELP! (Remote Interface Menu}

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 6.
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Possible Selections and What They Mean (Remote Communication Menu Cont’d)

Selection: 3 Start Non-Modem Receive (Remote Communication Menu)

Application: Selection 3 puts your 656 in an immediate Receive Mode where it awaits the
connected 656 to begin transmitting data. Note: This selection only applies to direct connect
systems, not modem connections.

The Local G656 Mainframe
remains in 2 Receive Mode
awaiting transmissioen from
the Remote 656 once

selection 3 has been entered.

P.ucal tsin

656 Hainframe

Remote Hain l

E56A Hainfraps—""

Birect RE~232C Cownection
(58 Feet Maximum}

Selection: 4 Start Non-Modem Transmit (Remote Communication Menu)

Application: Selection 4 puts your 636 in an immediate Transmit Mode where it begins
transmitting to the connected 656 waiting in the Receive Mode. Note: This selection only
applies to direct connect systems, not modem connections.

The Remote 650 Mainframe
begins transmitting data
to the Local 656 when
selection 4 is entered.

Renote ain
6564 Hainf raps /" l

laeal
E56A Hainframe

Birect R8-232C Commection
(G Feet Maximum)

After the selection is made, the Remote Interface Menu appears:

Remote Interface Menu
Gbet Status Soreen. ..

et Graphic Summaries. ..
Change Setups. ..
Tranefer (A1l BEvents
Delete All Fuents

Frd Communications

HELFP !

I T B By e
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Possible Selections and What They Mean (Remote Interface Menu)

Selection: 1 Get Status Screen - (Remote Interface Menu)

Application: Selection 1 instructs the remote 656 to send its status information. A Status
Screen such as the following appears:

# % % Remote BS6 s Stabus o sk
Monitoring: On Active Setup: 1
Main Chiannels Used: 80D

Memory: 8 Events (<1% Full)
Site Infor DEAMNETE 635 Distwbanes Movefors fnolyzer

LD R 2 T 2 10 ) T 1 2 15 G B 04 O 2R 0 L A0 N 0T OB TR T i s 0 i Y

> Fotivate o Setup
&) i?f_;f"“@;w%ﬁ o Irterfacs Menu
YOHELP

From the Status Screen, selection 1, "Activate a New Setup”, allows you select a setup
number and then activate the selected setup in the remote 656. Selection 2 returns you to
the Remote Interface Menu, and selection 3 brings up a HELP Screen.

Selection: = 2 Get Graphic Summaries (Remote Interface Menu)

Application: Selection 2 instructs the remote 656 to send a graphic summary plot and text
description to the local 656, as defined by the Graphic Summaries Menu. The Graphic
Summaries Menu appears:

Graphic Summaries Menu
lot BMS/Impulse Summary
Plot Freguency Summary
! Densor Channel Summory

3

foudn
NN

wif
o
L)
1

& Returs to Main Merw
TOHELP !

Selections 1, 2, 3, in the Graphic Summaries Menu are described in Subsections 2.8.1.1,
2.8.1.2, and 2.8.1.3. Selection 6 returns you to the Remote Interface Menu. Selection 7
brings up a HELP Screen which briefly describes the functions of selections 1 through 3.
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Selection: 3 Change Setups (Remote Interface Menu)

Application: Selection 3 instructs the remote 656 to send its Main and Sensor Channel
setups. After transmission, the local 656 enters the Monitorine Functions Menu:

Momitoring Functions Menu
Main Charnel Setups
Sensor Channel Setups
Delete ALL Events in Memory
Turn Monitoring OnsOff
Change Site Intormation
Return to the Status Soreen
HELF |

=IO L WD e

Either Main or Sensor Channel setups can be edited through Selection 1 or 2 of the
Monitoring Functions Menu. When exiting the editing mode, you are given the option of
sending the setups back to the remote 656.

Selection: 4 Transfer All Events (Remote Interface Menu)

Application: Selection 4 instructs the remote 656 to send all of its events and setup
information to the local 656.

Seiection: 5 Delete All Events (Remote Interface Menu)

Application: Selection § instructs the remote 656 to delete all events in memory.

Selection: 6 End Communication (Remote Interface Menu)

Application: Selection 6 terminates communication with the remote 656. The remote 656
regains control and use of its keyboard and touch-screen.

Selection: 7 HELP! (Remote Interface Menu)

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of

selections 1 through 6.

Possible Selections and What They Mean (Remote Communication Menu Cont'd)

Selection: 5 Change Baud Rate (Remote Communication Menu)

Application: This selection brings up a baud rate screen where you can change the Main
Port baud rate setting for the internal 656 modem option or an external modem.
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Possible Selections and What They Mean (Remote Communication Mepu Cont’d)

Selection: 6 Return to Previous Menu  (Remote Communication Menu)

Application: This selection returns you to the Other Functions Menu.

Selection: 7HELP! (Remote Communication Menu)

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 4.

2.8.6.2 656 System Tools Menu

Selection 5 from the Other Functions Menu brings up a prompt for the access code to get
into the 656 System Tools Menu. The access code is DRAN. :

Type DRAN and then press <Refurn>. The 656 System Tools Menu appears:

bk System Tools Menu
I Real-Time Scanning Data
£ Reset and Test Buent Memory
d Restart and Self-Check
4 Touch=soreen Cﬁh%&z ation

6 Return to the Previous Menu
7 HELPY

Possible Selections and What They Mean

Selection: 1 Real-Time Scanning Data

Application: Refer to Volume 2 of this manual. This selection is applicable to the
maintenance of the 656, not its operation.

Selection: 2 Reset and Test Event Memory

Application: Selection 2 prompts you to verify the selection by pressing <Y>. If you do so,
all of the stored events are erased and the setups return to their original factory settings.
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2-54



TM-112775-G2

NOTE

You MUST recalibrate the touch-screen, using selection 4, after returning from
selection 2.

Selection: 3 Restart and Self-Check

Application: Selection 3 resets the 656 (similar to turning the instrument off and then on)
and runs the initial diagnostics self-test.

Selection: 4 Touch-Screen Calibration

Application: Selection 4 lets you calibrate the touch-screen. After making this selection
you are prompted on the screen with the appropriate procedures to follow,

Selection: 6 Return to the Previous Menu

Application: Selection 6 returns you to the Other Functions Menu.

Selection: THELP!

Application: Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 4.

2.9 MISCELLANEQUS DISK FUNCTIONS

& The 656 automatically saves events to a disk when its memory fills up. To take
advantage of this feature, an initialized and unprotected disk (window closed) must
remain in the left drive during monitoring.

®  During any disk operations (saving information to disk, getting information from
disk, initializing a new disk, and duplicating a disk), the 656 suspends all monitoring.
Monitoring immediately resumes when the disk operation is completed, and any
events occurring while monitoring is suspended are held in a buffer and recorded
when the disk operation concludes.
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2-55/56






TM-112775-G2

656-XD-1001 TEMPERATURE & HUMIDITY MONITOR

SCOPE

This portion of your manual contains the installation, programming, operating, and
calibration instructions for the Dranetz Model 656-XD-1001 Temperature & Humidity
Monitor, referred to from here on as the "T&H Monitor." This section applies to you if you
have purchased or intend to purchase the T&H Monitor option.

PURPOSE

Computers, peripherals, and other electronic equipment are highly sensitive to variations in
temperature and humidity. It is therefore important to continuously monitor the
environment of such equipment to maintain its integrity. Manufacturers typically
recommend that ambient temperature be kept between 18 and 24 degrees Celsius and
relative humidity be kept between 40 and 60 percent. Excessive temperature variations and
low humidity around some electronic equipment can cause component failures; excessive
humidity can damage magnetic storage media and inhibit printer operation.

APPLICATIONS

The T&H Monitor lets you monitor temperature (~5° to 55°C; 23° to 131°F) and humidity

(0 to 100% RH) at the 656 site. The 656 Sensor Channel Setups menu lets you select any
sensitivity you desire. The Monitor is small (about 1 by 3 by 4 inches) and light (5 ounces).
The T&H Monitor’s 9-foot cable lets you mount it on a horizontal or vertical surface.

If the initial storage memory of the 656 is empty, the 656 can store a combined total of over
17,000 temperature and humidity events.

POWER REQUIREMENTS

The T&H Monitor is powered by its own 120V AC adapter which plugs into any 90 to 130V
AC, 60 Hz, 3-pronged outlet.

TRANSDUCER BOARD FACTORY PRESET VOLTAGE SETTING

The 656 Transducer Board is factory preset by an internal jumper to monitor voltage. This
MUST be the setting to use the T&H Monitor, and if you have changed the jumper setting
to monitor current, change it back before proceeding (refer to Volume 2).
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T&H MONITOR KIT CONTENTS

Verify that you have received the following contents with your T&H Monitor Kit:
- T&H Monitor with 9' extension cable attached

- 120V AC Adapter
- 1'signal cable (P/N 113802-G1) with a connector end

I¥ THE T&H MONITOR KIT IS DAMAGED

If any of the above listed equipment is damaged, use the original packing case and materials
to return the T&H Monitor to Dranetz Customer Service Department. However, before
~ returning any equipment, file an insurance claim with your underwriter or carrier or both,
and then call Dranetz for a return authorization number:

Tel: (201) 287-3680
FAX: (201) 248-9240
TWX: (201) 997-9553
Telex: 499-7808
Cable: DRANETZ

After you receive an authorization number, fill out the REPAIR/SERVICE ORDER form

in the back of this manual and ship it along with the T&H Monitor to Dranetz Customer
Service Department. (If this form is missing, request a replacement from Dranetz.)

OPTIONAL EXTENSION CABLE ACCESSORY

An optional 90' extension cable is available for the T&H Monitor. The extension cable lets
you monitor temperature and humidity up to 100 feet away from the 656 Mainframe. To
request this accessory, contact Dranetz Order Entry Department and order part number
113804-G1.

Dranetz Technologies, Inc.
1000 New Durham Road
P.0. Box 4019

 Edison, NJ 08818-4019
(201) 287-3680
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SECTION Iil
OPERATIONAL TESTS

31 GENERAL
The 656 automatically performs a diagnostics self-test each time it is turned on. The results

of the test are indicated on the Start-Up Screen. The self-test checks the integrity of the
following sections:

- CRT Display RAM

- Front Panel Interface Program RAM
- Event Memory

- Front End Processor Data RAM

- Extended Memory

3.1.1 If All Tests PASS

If no malfunctions are detected, the initial Start-Up Screen displays "PASSED" for the four
tests and you are ready to proceed.

3.1.2 If Malfunction(s) Detected

Any malfunctions detected are listed descriptively along with what action you should take.

I NOTE ”

Refer to Appendix A for a listing of the possible hardware/software error messages
and the actions you should take.

You should then go to Subsection 1.11 (FACTORY REPAIR) for further instructions on
contacting Dranetz Customer Service Department before returning the unit for repair.

3.2 CALIBRATION

The recommended calibration interval for the 656 is every 12 MONTHS.

We recommend that you return the unit to Dranetz Customer Service Department for
calibration. If you decide to do so, first contact Dranetz to obtain an authorization number:

Telephone Number: (201) 287-3680 FAX Number: (201) 248-9240
Telex Number: 499-7808 Cable: DRANETZ
TWX Number: (710) 997-9553
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Then fill out the REPAIR/SERVICE ORDER form enclosed in this manual and ship it
along with the unit to Dranetz Customer Service Department. (If this form is missing, ask
Dranetz for a replacement.)

3.2.1 Battery Pack Replacement

The 656 contains an internal battery pack. For optimal use and reliability, we recommend
that you have the battery pack replaced every 2 YEARS.

Replacement is performed by Dranetz Customer Service Department by following the same
procedure described in Subsection 3.2.

3.2.2 Touch-Screen Calibration

If the touch-screen is not functioning properly, or if you believe the touch-screen has lost its
accuracy, you should calibrate it. Follow the instructions in this manual to select the 636
System Tools Menu (see Subsection 2.8.6.2). From the System Tools Menu, select Touch-
Screen calibration and follow the prompts for the appropriate procedures.

3.3 CALIBRATING THE MAIN & SENSOR (TRANSDUCER) CHANNELS

The recommended interval for calibrating the Main channels and Sensor (Transducer)
channels is every 12 MONTHS. Refer to Volume 2 for instructions or call Dranetz (see
Subsection 1.11).

331 Calibrating the Sensor (Transducer) Channel Monitors

If you have purchased any or all of the available Sensor channel monitors, refer to the
appropriate tabbed sections that follow for information regarding the calibration of the
Sensor channel Monitors,
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TECHNICAL SPECIFICATIONS

Taper 1001-1. T&FH MoNITOR SPECIFICATIONS

PHYSICAL

TZE. v smr st 903 X 43" X 1,37 (85 x 110 x 32 mm})
Weight..... -5 ounces {142 grams)
Housing........ - ABS Ptastic
Connections..... . e 9 shielded cable

POWER SUPPLY

90 to 130V AC, 60 Hz
- 24V DC, 50mA

OPERATING RANGES AND ACCURACY
Uperating Temperatiite .o

=5° 10 55°C (23° to 131°F)
e

CCULACY wvevunmrrnnns *

Measurircxg Range. .0 to 100% RH
ACCUTacy e v 22.3% RH (from 0 to 90% RH
#+3.5% RH (from 90 to 100% RKH)

Temperature Coefficient. ...viionminrrrmnssisnesssenennn. §.04% RH per ° C {typically)
OUEPUL i O 0 10 VDT

OPTIONAL ACCESSCRY
EXTETISION DI .1 1errrverssenssaererersbrarestinsonssessenssseressenperssseion 90" shielded cable with snap on/off
(P/N 113804-G1} connectors on esch end

CONNECTING THE MONITOR TO THE 656 TRANSDUCER BOAM

The 656 Sensor (Transducer) Board and strip must be installed in the 656 Mainframe in
order to use the T&H Monitor.

| warNING [[

Verify that any monitored lines and the 656 are off and that the T&H Monitor is
unplugged before proceeding with connections. Because of possible shock or fire
hazards, connection should be performed in compliance with the National
Electric Code (ANSI C1) and any other afplicab e requirements. Installing,
operating, and maintaining this unit should only be performed by qualified
individuals. At the time of this writing, Underwriters Laboratories, Inc. has
determined that a qualified person is self-determined by the individual attempting
to perform the rask.

1. Unplug the T&H Monitor.
2. Turn the 656 off, but leave it plugged in to maintain a safety ground.

3. Gently snap off the green 656 Sensor (Transducer) Channel strip from its board and
connect the colored wires of the 1' cable to the strip as follows:

- White wire to Terminal "1+"
- Black wire to Terminal "1—-"
- Red wire to Terminal "2+"

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Fioure 10661-1.

Wiring THE T&H
Monrtor

- ‘Green wire to Terminal "2—"
- Long green wire with spade connector to the ground terminal of Main channel A
(ground lug as in illustration below for 656A or screw terminal for 656)

o

IREUT CHARNEL

VOLTORE 600t 7

GREEN BROUND WIRE

1
SIS SISISISSISSISISS

LI EEENESEEENEE NN

|

T0 THE
TEH HOWITOR

Snap the Sensor (Transducer) channel strip with connected wires back on the board.

Plug the connector end of the 1' cable into the connector end of the 9' cable and twist
it into place. Note: If you are using the 90' extension cabie, connect this cable
between the 1' and 9' cables.

You can mount the T&H Monitor on a horizontal or vertical surface, or you can
hang it up by looping a wire around its top rear panel slot.

If you want to secure the T&H Monitor to a surface, screw in two #4 screws,
24" apart on the mounting surface, leaving the heads of the screws protruding
about %" from the surface. Place the rear panel slots of the T&H Monitor
over the protruding screws and slide it slightly to the left to lock it into place.

Verify that all connections are secure, and then plug in the T&H Monitor’s 120V AC
adapter and turn the 656 on.

TEMPERATURE AND HUMIDITY MONITORING

You have now connected temperature sensing to Sensor channel S1 and humidity sensing to
Sensor channel $2. You must now program channels S1 and S2 to reflect temperature and
humidity monitoring (refer to selection 2 under Subsection 2.8.4).

1001-4
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Below are two example Sensor Channel setups for Sensor channel S1. The left example
represents a Celsius setup and the right example represents a Fahrenheit setup:

sensor Channel Setups

m_gmm

1
¢
3
4
3
b

B 5

Channel oouivens
FOTUR ceavnenss. UN
on Yalue ...... RS
pro Value .ove.. 4
18 cevsieninse DRGL
ensitivity ..., B

{Plrint a{X}it

Sensor Channel Setups
Channel .vovvvii
SEotUs coasvane.s Un
Spon Volue ...... +HB131
Zero Volue ..., HBZS
nits eoveinnnes Deg.
Sensitivity ..... BLYA

!
2
3
4
5
&

(Firint e(Kit (Hleln

Table 1001-2 indicates what percentage you should program under selection 6 to obtain the
indicated Celsius or Fahrenheit sensitivities. Use the table for common sensitivities listed,
however, use the formula (top of next page) if you desire other degree sensitivities.

TapLe 1001-2. Common CeLsius & FAHRENHEIT SENSITIVITIES

Celsings Sensitivities

Fahrenheit Sensitivities

For Sens. of: Program Pctg: For Sens. of: Program Pctg:
0.5°C 00.8% 0.5°F 00.5%
1.0°C 01.7% 1.0°F 00.9%
1.5°C 02.5% 1.5°F 01.4%
2.0°C 03.3%T 2.0°F 01.9%
25°C 04.2% 2.5°F 02.3%
3.0°C 05.0% 3.0°F 02.8%
3.5°C 05.8% 35°F 03.2%
4.0°C 06.7% 40°F 03.7%
45°C 07.5% 4.5°F 04.2%
50°C 08.3% 50°F 04.6%
55°C - 09.2% 5.5°F 05.1%
6.0°C 10.0% 6.0°F 05.6%
6.5°C 10.8% 6.5°F 06.0%
7.0°C 11.7% 7.0°F 06.5%
7.5°C 12.5% 7.5°F 06.9%
8.0°C 13.3% 8.0°F 07.4%
8.5°C 14.2% 8.5°F 07.9%
9.0°C 15.0% 9.0°F 08.3%
9.5°C 15.8% 9.5°F 08.8%

10°C 16.7% 10°F 09.3%

TFactory preset value.
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The formula used to derive the percentage values in the previous chart is:
Event Sensitivity = Sensitivity x (Span Value — Zero Value)

In example 1: 2.0°C Sensitivity = 03.3% x (55 ~ (—5))

In example 2: 2.0°F Sensitivity = 61.9% x (131 — 23)

Below is an example setup for Sensor channel S2. When setting up 52, foilow the example
below, adjusting the sensitivity percentage to correspond to the event sensitivity you desire.
The sensitivity percentage corresponds directly to the humidity variance required for a
humidity event to be recorded. For example, 2% indicates that humidity must change by at
least 2% for an event to be recorded, 3 5% indicates it must change by 3.5% for an event to
be recorded, and so forth.

Sensor Channel S%iupg

1 Channel oovevvens €

2 Statug o..veeeee. On

4 Soon Yalue ..., +igL6d
4 Zero Value .,.... HEUQY
BRIt ivieeee. 4 FH
b Sensitivity ..., B

(Flpint (K)it (Hielp

Once Sensor channels S1 and S2 have been set up, you are nearly ready to begin
temperature and humidity monitoring. As one final check, make sure the "Status" lines of
Sensor channel screens "1" and "2" read "On" (refer to selection 2 in Subsection 2.8.4). Once
the status for both setups is "On", turn the 656 off and then on again. This resets the unit,
and when it comes on it captures an initial event for each Main and Sensor channel with
status "On".

PLOTTING GRAPHIC SUMMARIES OF TEMPERATURE AND HUMIDITY EVENTS

From the 656 Main Menu you can plot a graphic summary of recorded temperature and humidity
events, To do so, press <i> while in the Main Menu and then press <3> to plot a Sensor channel
summary. Use selection 1 to choose the Sensor channel to be plotted: S1 for temperature events
or S2 for humidity events. Then select the time span of the desired plot.
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Below are two example Sensor channel plots of S1 (temperature) and S2 (humidity). These
24-hour plots were recorded from 2:15 p.m. on September 23, 1988 through 1:30 p.m. on
September 26, 1988 (there was only 23%4 hours of data):

Branstz B56 Sensor Chammel Event Susmary

deg €
27.8

5.8

Dranetz B36 Sensor Charmel Dvent Summery

VIEWING TEMPERATURE AND HUMIDITY EVENTS
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............ 1 LB e
A .
[ ~—
........................................... e, Eﬁ.@'““""“"“""""“ﬁﬁﬁ“"
J S
- J"
M
............................................................. za}n@ W}F
i i @ | i i
& Hoursddiy i 15 B Houreddiv

From the 656 Main Menu you can view the text of recorded temperature and humidity
events by their order of occurrence or by their time and date of occurrence. To do so, press
<2> while in the Main Menu and then press <J/> to view events by number (of
occurrence) or press <2> to view events by time and date (of occurrence). Some example
temperature and humidity events are listed below (assume 2°C and 2% sensitivities):

Hyent #14 Q/25/88 14 15:58.05
Sensoy Channel 51 initis] event

Yalue when setup activated = 2275 deg. ©
Event #15 Q25788 14:15:58.15

Sensor Chanmel 52 initial event
Value when setup activated = 31.52% RH

Hvent #16 925088 14:16:07.51
Sensor Channel 51 value changed

from 22.75 to 24.78 deg, ©

FEvent #17 0/25/88 14:16:1%:07

Sensor Channel 52 value changed
from 31,52 to 33.56% R
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RETURNING THE T&H MONITOR FOR 6-MONTH FACTORY CALIBRATION

We recommend that you calibrate the T&H Monitor every 6 MONTHS by returning it to
Dranetz Customer Service Department. If you decide to do so, first contact Dranetz to
obtain an authorization number:

Telephone Number: (201) 287-3680
Telex Number: 499-7808

TWX Number: (710) 997-9553
FAX Number: (201) 248-9240
Cable: DRANETZ

Then fill out the REPAIR/SERVICE ORDER form enclosed in this manual and ship it

along with the T&H Monitor to Dranetz Customer Service Department. (If this form is
missing, request a replacement from Dranetz.)

CALIBRATING THE T&H MONITOR ON YOUR OWN

If you would like to calibrate the T&H Monitor on your own, contact Dranetz Customer
Service Department for information on the necessary calibration equipment.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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656-XD-1002 CONDUCTED RF MONITOR

SCOPE

This portion of your manual contains the installation, programming, and operating
instructions for the Dranetz Model 656-XD-1002 Conducted RF (Radio Frequency)
Monitor. This section applies to you if you have purchased or intend to purchase the
Conducted RF Monitor option. THE CONDUCTED RF MONITOR DOES NOT
REQUIRE RECALIBRATION.

PURPOSE

Computers, peripherals, and other electronic equipment are highly sensitive to the quality of
power delivered to their power supplies. Because radio frequency energy can alter the
proper operation of such equipment, it is important to continuously monitor its operating
environment for the presence of sach energy.

APPLICATIONS

The Conducted RF Monitor lets you monitor conducted radio frequency energy that can
alter the performance of electronic equipment. The Conducted RF Monitor measures
conducted radio frequency energy (continuous and pulse) on a power line between line to
neutral, line to ground, and neutral to ground. The 656 Sensor Channel Setups menu lets
you select any sensitivity you desire.

If the inijtial storage memory of the 656 is empty, the 656 can store over 17,000 conducted
RF events.

TRANSDUCER BOARD FACTORY PRESET VOLTAGE SETTING

The 656 Transducer Board is factory preset by an internal jumper to monitor voltage. This
MUST be the setting to use the Conducted RF Monitor, and if you have changed the jumper
setting to monitor current, change it back before proceeding (refer to Volume 2).

CONDUCTED RF MONITOR KIT CONTENTS

Verify that you have received the following contents with your Conducted RF Monitor Kit:

- Conducted RF Monitor with alligator clips and 9' cable attached
- 1'signal cable (P/N 113814-G1) with a connector end
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IF THE CONDUCTED RF MONITOR KIT IS DAMAGED

If any of the listed equipment is damaged, use the original packing case and materials to
return the Conducted RF Monitor to Dranetz Customer Service Department. However,
befare returning any equipment, file an insurance claim with your underwriter or carrier or
both, and then call Dranetz for a return authorization number:

Tel: (201) 287-3680
FAX: (201) 248-9240
TWX: (201) 997-9553
Telex: 499-7808
Cable: DRANETZ

After you receive an authorization number, fill out the REPAIR/SERVICE ORDER form
in the back of this manual and ship it along with the Conducted RF Monitor to Dranetz
Customer Service Department. (If this form is missing, request a replacement from
Dranetz.) '

TECHNICAL SPECIFICATIONS

Tasre 1602-1. Conpucted RF MoNITOR SPECIFICATIONS

FHYSICAL
S w4 X 2% 15" (102 x 51x 38 mm)

o 5,5 otinees (156 grams)

e 9 shielded cable with alligator clips on 8" leads

Connections

OPERATING RANGES AND ACCURACY

—-3" 0 55° Cg’% o 131°F

OPEIALNG. v rrisesrrreanssrsssssrarsssss e msrssnas: - 10° 10 40°C (30° to 104°F)
Humtidity v e 10% 10 906% non-candensmg)
Measurement Range....rmin 0to 50 Vpp RF
Frequency RANES .o sissinistrstaisss trisesaresns 100 kHz to 206 MHz
Frequency RESPOMNSE.rrnrmmmmmmrrmsmmimsssis s 1to 100 MHz £3dB; Typically —6 dB @ 100 kHz, 200 MHz
Linearity +0,5dB, 5t0 50 Vpp
INPUT/QUTPUT VOLTAGE

Maximum Conifnuously Applied RF Voltage....
Maximum Coniinuously Applied Voltage
Monitor’s Cutput

ZZZI 600 VPIEMS @60 Hz
01010 VDC

CONNECTING THE MONITOR TO THE 656 TRANSDUCER BOARD

The 656 Sensor (Transducer) Board and strip must be installed in the 656 Mainframe in
order to use the Conducted RF Monitor.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED,
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WARNING

Verify that any monitored lines and the 656 are off before proceeding with
connections. Because.of possible shock or fire hazards, connection should be
performed in compliance with the National Electric Code (ANSI C1)} and any
other applicable requirements. Installing, operating, and maintaining this unit
should only be performed by qualified individuals. At the time of this writinfg
Underwriters Laboratories, Inc. has determined that a qualified person is self-

determined by the individual attempting to perform the task.
1. Turn the 656 off, but leave it plugged in to maintain a safety ground.

2. Gently snap off the green 656 Sensor (Transducer) Channel strip from its board and
connect the colored wires of the 1’ cable to the strip as follows:

~ Brown wire to Terminal "3-"
- Black wire to Terminal "3+" g *

1
b
5
Fioure 1002-1. 4[

WiriNG THE CONDUCTED

Brgun
RF MoONITOR ’ I ORE-FOAT CABLE Iz:::m
10 L

CONDUCTED RF HOMITOR

SIS islSIe s SIS SIS SIS SISSS

F § A E B F & § o4 § B f & § 4 1

3. Snap the Sensor (Transducer) channel strip with connected wires back on the board.

4. Plug the connector end of the 1' cable into the connector end of the 9' cable and twist
it into place.

5. Place the Conducted RF Monitor on a flat surface.

6.  Connect the colored alligator clips from the Conducted RF Monitor to the power
line you are monitoring: black to "Hot", brown to "Neutral', and green to "Ground",
This provides proper monitoring of line to neutral, line to ground, and neutral to
ground,
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CONDUCTED RADIO FREQUENCY (RF) MONITORING

You have now connected conducted RF monitoring to Sensor channel $3 and you must pro-
gram S3 to reflect this (refer to selection 2 under Subsection 2.8.4}. Below is an example:

Sensor Channel Setups

{Pirint  e(f)at  (Help

Table 1002-2 indicates what percentage you should program under selection 6 to obtain the
indicated sensitivity. Use the table for common sensitivities listed, however, use the formula
following the table (top of next page) if you desire other degree sensitivities.

Tasre 1002-2. Common Vepr RF SENSITIVITIES

For Sensitivity of: Program Pctg:
0.5 Vpp RF 01.0%
1.0 Vpp RFt 02.9%
1.5 VppRF 03.0%
2.0 VppRFE 04.0%
2.5 VppRF 05.0%
30VppRF 06.0%
3.5 VppRF 07.0%
4.0 Vpp RF 08.0%
4.5 Vpp RF 09.0%
5.0 VppRF 10.6%
55 VppRF 11.0%
6.0 Vpp RF 12.0%
6.5 Vpp RF 13.0%
7.0 Vpp RF 14.0%
7.5 Vpp RF 15.0%
8.0 VppRF 16.0%
85 VppRF 17.0%
8.0 Vpp RF 18.0%
9.5 VppRF 19.0%

10 VppRF 20.0%

TFactory preset value,
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The formula used to derive the percentage values in the previ_ou's chart is:
Event Sensitivity = Sensitivity x (Span Value ~ Zero Value)

. For Example: 1.0 Vpp RF Sensitivity = 02.0% x (50 — 0)
' 1.5 Vpp RF Sensitivity = 03.0% x (50 — 0)
4.0 Vpp RF Sensitivity = 08.0% x (50 — 0)

Once Sensor channel S3 has been set up, you are nearly ready to begin conducted RF
monitoring. As one final check, make sure the "Status” line of Sensor channel screen "3"
reads "On" (refer to selection 2 in Subsection 2.8.4). Once the status for the setup is "On',
turn the 656 off and then on again. This resets the unit, and when it comes on it captures an
initial event for each Main and Sensor channel with status "On".

PLOTTING GRAPHIC SUMMARIES OF CONDUCTED RF EVENTS

From the 656 Main Menu you can plot a graphic summary of recorded conducted RF events. To
do so, press <I> while in the Main Menu and then press <3> to plot a Sensor channel summary.
Use selection 1 to choose Sensor channel S3. Then select the time span of the desired plot.

Below is an example Sensor channel plot of S3. This 24-hour plot was recorded from 9:05 a.m.
on July 25, 1988 through 9:05 a.m. on July 26, 1988:

Dranetz 656 Sensor Channel Event Sunmary
Ypp BF | Sensor Ch.3 7/25/80-77:2h/08

Eﬁ@ .................................................................
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VIEWING CONDUCTED RADIO FREQUENCY (RF} EVENTS

You can view the text of recorded conducted RF events by their order of occurrence or by
their time and date of occurrence. To do so, press <2> while in the Main Menu and then
press <I> to view events by number (of occurrence) or press <2> to view events by time
and date (of occurrence). Some example conducted RF events are listed below (assume a
sensitivity of 1.0 Vpp RF):

Event #£19 TI25/88  09:05:33:06

Sensor Channel 83 initial event
Value when setup activated = 3.25 Vpp RF

Event #21 T/25/88 09:08:46.21

Sensor Channel 53 value changed
from 3,25 t0 4.25 Vpp RF

svent #24 /2588 09:10:14.45

Sensor Chanpel 83 value changed
from 4.25 t0 5.29 Vpp RF

Bvent #25 Tr25/88  09:11:56:13

Sensor Channel 53 value changed
from 5.29 to 4.24 Vpp RF

RETURNING THE CONDUCTED RF MONITOR FOR FACTORY REPAIR

The Conducted RF Monitor IS NOT USER SERVICEABLE, therefore, you must return it
to the factory for any repairs. Before doing so, contact Dranetz Customer Service
Department to obtain an authorization number:

Telephone Number: (201) 287-3680
Telex Number: 499-7808

TWX Number: (710) 997-9553
FAX Number: (201) 248-9240
Cable: DRANETZ

Then fill out the REPAIR/SERVICE ORDER form enclosed in this manual and ship it
along with the Conducted RF Monitor to Dranetz Customer Service Department. (If this
form is missing, request a replacement from Dranetz.)

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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656-XD-1003 RADIATED RF MONITOR

SCOPE

This portion of your manual contains the installation, programming, and operating
instructions for the Dranetz Model 656-XD-1003 Radiated RF (Radio Frequency) Monitor,
It applies to you if you have purchased or intend to purchase the Radiated RF Monitor
option. THE RADIATED RF MONITOR DOES NOT REQUIRE RECALIBRATION.

PURPOSE

Computer-based electronic equipment is highly susceptible to environmental RF energy.
Significant RF field strengths are commonly produced by walkie-talkies, radio or television
broadcasts, faulty automobile ignitions, and so forth. RF energy can couple into electronic
equipment through its enclosure and power line because the enclosure and power line act as
antennas that draw the RF energy inside the equipment, Once inside, RF energy can alter
the equipment’s operation, therefore, it is important to continuously monitor it operating
environment for the presence of RF energy.

APPLICATIONS

The Radiated RF Monitor lets you monitor disruptive radiated RF energy in the operating
environment of your electronic equipment. The Radiated RF Monitor is a broadband,
omnidirectional antenna that measures the radiated electric field strength of short and long
duration RF energy in the general area where it is placed. The 656 Sensor Channel Setups
menu lets you select any sensitivity you desire.

If the initial storage memory of the 6356 is empty, the 656 can store over 17,000 radiated RF
events.

TRANSDUCER BOARD FACTORY PRESET VOLTAGE SETTING

The 656 Transducer Board is factory preset by an internal jumper to monitor voltage. This
MUST be the setting to use the Radiated RF Monitor, and if you have changed the jumper
setting to monitor current, change it back before proceeding (refer to Volume 2),

RADIATED RF MONITOR KIT CONTENTS

Verify that you have received the following contents with your Radiated RF Monitor Kit:

- Radiated RF Monitor with alligator clips and 9' cable attached
- 1'signal cable (P/N 113814-G1) with a connector end

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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IF THE RADIATED RF MONITOR KIT IS DAMAGED

If any of the listed equipment is damaged, use the original packing case and materials to
return the Radiated RF Monitor to Dranetz Customer Service Department. However,
before returning any equipment, file an insurance claim with your underwriter or carrier or
both, and then call Dranetz Customer Service Department for a return authorization
number:

Tel: (201) 287-3680
FAX: (201) 248-9240
TWX: (201) 997-9553
Telex: 499-7808
Cable: DRANETZ

After you receive an authorization number, fill out the REPAIR/SERVICE ORDER form
in the back of this manual and ship it along with the Radiated RF Monitor to Dranetz
Customer Service Department. (If this form is missing, request a replacement from
Dranetz.)

BATTERY TEST

The Radiated RF Monitor is shipped with a Jong life 9V alkaline battery. Before operating
the Radiated RF Monitor, you should check the condition of its battery by pressing the

BATTERY TEST button. If the green Battery "OK" LED lights, the battery checks out, If

the LED does not light, the battery should be replaced.

To Replace the Battery:

Remove the four screws securing the bottom plastic cover to the Monitor. Remove
the battery from its holder and replace it with a new 9V alkaline battery. (Do not use
a NiCad battery.) Push the BATTERY TEST button to verify that the LED lights.
If it does, replace the cover and reinsert the screws; if it still doesn’t light, verify that
the battery is live, and if so, return the unit for service. The recommended batteries
for 1 year life are:

DURACELL MN1604
EVEREADY 522
RAY-O-VAC A1604

COPYRIGHT © 1988 DRANETZ TECHNCOLOGIES, INC. ALL RIGHTS RESERVED.
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TECHNICAL SPECIFICATIONS

TasLe 1003-1. Rapiated RF MoNITOR SPECIFICATIONS

PHYSICAL

6" x 6" x 45" ng3 x 153 % 115 mm)
. 24 ounces (680 grams)
.9'shielded cable

OPERATING RANGES AND ACCURACY

STOrage ovvirinnies v =310 55°C g23° to 131°F}

Operating. s 10° 10 40°C (50° to 104°F

HUMIY i i 109 £0 90% {non-condensing)

Measturement Range....oocnnmsseninnens £ 10 30 Volts/meter (Vim)

Frequency Range ... 50 kHz 1o 250 MHz

Frequency Response . 100 kHz to 100 MHz £3dB; 50 kHz to 250 MHz +£6dB

Linearity. v 2109 of reading 20,02 V/im/*C;
Fto 30 V/m referenced to 10 MHz @20°C

POWER/QUTPUT

OWET corsmasesssimissmnminmimsr e 9 ¥ A1KAINE battery
Battery Life...... e 1 VBT (Approx.) )
Battery Teshommmmnmoiimnnmmiensireeson. MOMENATY gush button: Green LED lights
for battery "OK" indication
OWPUL st 9 10 3 V

CONNECTING THE MONITOR TO THE 656 TRANSDUCER BOARD

The 656 Sensor (Transducer) Board and strip must be installed in the 656 Mainframe in

order to use the Radiated RF Monitor.
WARNING H

Verify that any monitored lines and the 656 are off before proceeding with any
connections. Because of possible shock or fire hazards, connection should be
performed in compliance with the National Electric Code (ANSI Cl1) and any
other applicable requirements. Installing, operating, and maintaining the
equipment should only be performed by qualified individuals. At the time of this
writing, Underwriters Laboratories, Inc. has determined that a qualified person is
self-determined by the individual attempting to perform the task.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED,
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1. Turn the 656 off, but leave it plugged in to maintain a safety ground.

2. Gently snap off the green 656 Sensor (Transducer) Channel strip from its board and

connect the colored wires of the 1' cable to the strip as follows:

- Brown wire to Terminal "4—"
- Black wire to Terminal "4+"

Ficurg 1003-1.

" WIRING THE RADIATED
RF Moxrror

T0 THE
RADIATED RF MONITOR

3. Snap the Sensor (Transducer) channel strip with connected wires back on the board.

4.  Plug the connector end of the 1' cable into the connector end of the 9' cable and twist

it into place.

5. Place the Radiated RF Monitor on a flat surface (a horizontal conductive surface if

possible).

RADIATED RADIO FREQUENCY (RF) MONITORING

You have now connected radiated RF monitoring to Sensor channel 4. You must now
program S4 to reflect this (refer to selection 2 under Subsection 2.8.4). Below is an example:

Sensor Channel Setups

Channel .o.u00e, 4

Status ..0..00e.. O

Span VYalve ..,... 68

ferog Yalue .o00ny B

Units vooovivnnee U/

semsitivity ..... 174
H

(Plrint  el®lit [Hlelp

1
¢
3
4
J
i

TRE-FO0T CABLE | —

S00000C008000088

NN EESNE N E NN
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Table 1003-2 indicates what percentage you should program under selection 6 to obtain the
indicated sensitivity. Use the table for common sensitivities listed, however, use the formula

following the table if you desire other degree sensitivities.

Taerg 1003-2. Common V /M SENSITIVITIES

For Seunsitivity of; Program Pctg:
0.5 V/m 00.8%
1.0 V/imt 01.7%
1.5 V/m 02.5%
2.0V/m 03.3%
2.5 V/m 04.2%
3.0 V/m 05.0%
3.5V/m 05.8%
4,0 Vim 06.7%
4.5 V/m 07.5%
50V/m 08.3%
5.5 V/m 09.2%
6.0V/m 10.0%
6.5 V/m 10.8%
7.0V/m 11.7%
7.5V/m 12.5%
8.0 V/im 13.3%
8.5V/m 14.2%
9.0 V/m 15.0%
9.5 V/m 15.8%

10 V/im 16.7%

The formula used to derive the percentage values in the previous chart is:
Event Sensitivity = Sensitivity x (Span Value — Zero Value)
For Example: 1.0 V/m Sensitivity = 01.7% x (60 — 0)

1.5 V/m Sensitivity = 02.5% x (60 — 0)
6.0 V/m Sensitivity = 10.0% x (60 — 0)

Once Sensor channel S4 has been set up, you are nearly ready to radiated RF monitoring.
As one final check, make sure the "Status" line of Sensor channel screen "4" reads "On"
(refer to selection 2 in Subsection 2.8.4). Once the status for the setup is "On", turn the 656
off and then on again. This resets the unit, and when it comes on it captures an initial event

for each Main and Sensor channel with status "Cn",

TFactory preset value.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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PLOTTING GRAPHIC SUMMARIES OF RADIATED RF EVENTS

From the 656 Main Menu you can plot a graphic summary of recorded radiated RF events. To
do so, press <I> while in the Main Menu and then press <3> to plot a Sensor channel summary.
Use selection 1 to choose Sensor channel S4. Then select the time span of the desired plot.

Below is an example Sensor channel plot of $4. This 24-hour plot was recorded from 9:50 a.m.
on July 28, 1988 through 9:50 a.m. on July 29, 1988:

Dranetz 606 Senser Channel Lvent Susmary

Yim|  Sensor Ch.4 7/78788-7/29/08
[T | R,
(IR | R FORO Y

[ A S
5.0 N “J“‘”""‘“;('“ .................
| | E
f9:58 b Hours/div

VIEWING RADIATED RADIO FREQUENCY (RF) EVENTS

You can view the text of recorded radiated RF events by their order of occurrence or by

their time and date of occurrence. To do so, press <2> while in the Main Menu and then

press <I> to view events by number (of occurrence) or press <2> to view events by time
and date (of occurrence). Some example radiated RF events are listed below (assume a
sensitivity of 1.0 Vpp RF):

Event #12 7/28/88 - 99:50:21:09

Sensor Channel 54 initial event
Value when setup activated = 6.05 V/m

Event #13 T/28/88 09:53:39.12

Sensor Channel $4 value changed
from 6.05 to 7.05 V/m

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED,
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Event #17 TIE/88  (09:58:44.10

Sensor Channel 54 value changed
from 7.05 t0 808 V/m

Bvent #19 7/28/88 (9:59:12:42

Sensor Channel 54 value changed
from 8.08 t0 7.03 V/m

RETURNING THE RADIATED RF MONITOR FOR FACTORY REPAIR

Other than periodical 9V battery replacement, the Radiated RF Monitor IS NOT USER
SERVICEABLE, therefore, you must return it to the factory for any repairs. Before doing
so, contact Dranetz Customer Service Department to obtain an authorization number:

Telephone Number: (201) 287-3680
Telex Number: 499-7808

TWX Number: (710) 997-9553
FAX Number: (201) 248-9240
Cable: DRANETZ,

Then fill out the REPAIR/SERVICE ORDER form enclosed in this manual and ship it
along with the Radiated RF Monitor to Dranetz Customer Service Department. (If this
form is missing, request a replacement from Dranetz.)

COPYRIGHT © 1988 DRANETZ TECHNOLOQGIES, INC. ALL RIGHTS RESERVED.
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APPENDIX A

T™M-112775-G2

SERIES 656/656A HARDWARE AND SOFTWARE ERROR MESSAGES

Al

GENERAL

This appendix contains a listing of the possible hardware/software error messages that can
appear on screen during operation. Following each error message is the appropriate action
you should take.

A2

ERROR MESSAGES

This version of disk software

will not work with the current

version of ROMs installed. To

upgrade the ROMs, please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680

A System exception has occurred
on the CRT board.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680

A System exception has occurred
on the Floppy Disk board.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680

A System exception has occurred

on the FPIB board.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680
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5. A System exception has occurred
on the Printer board.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680

6. A System exception has occurred
on the FEP board.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680

7. A System exception has occurred
in Event Memory.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 201-287-3680

8. A System exception has occurred
on the FEP board.

* (An applicable message is listed here)

9. A System exception has occurred
on the CPU board.

Turning the unit off and on may

correct the problem. If this

message appears again, the unit

must be repaired. If so, please

call Dranetz Customer Service Dept. at
(USA) 201-287-3680
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10.

11.

12

There is a software mismatch
in the CPU software.

Turning the unit off and on may

correct the problem. If this

message appears again, the unit

must be repaired. If so, please

call Dranetz Customer Service Dept. at
(USA) 201-287-3680

There is a software mismatch
in the FEP software.

Turning the unit off and on may

correct the problem. If this

message appears again, the unit

must be repaired. If so, please

call Dranetz Customer Service Dept. at
(USA) 201-287-3680

There is a software mismatch
in the FEP software.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept.
(USA) 201-287-3680

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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APPENDIX B
EXAMPLE WAVEFORM DISTURBANCES
B.1 EXAMPLES

This appendix contains various example waveform disturbances and their associated text
displays.

Below is an example single Below is an example multicycle

cycle Line A-to-Neutral Line A-to-Neutral sequence of

impulse disturbance with an impulse disturbances with worst

amplitude of +256 Vpk: case amplitude of -290 Vpk:

a.8.0. 0. 3rd Floor, Doto Cosm Boow A.8.C. G 3rd flowe, Dote Cose Boow

bvent §38  ChoB  4715/87 11a30:87.49 ot 858 Chag ,.,m‘ﬁ«j&ﬁmmi%@iﬁﬁﬂﬂm
- . . . B T el

Horde. 2508 geecidiv Vert, 199 Y/div Horiz. &5 meec/div Hert, 188 Yrpiv

Event 838, Channel A Setup 882 Event §58, Chowel § Selup W
Ued, Gor 15, 1997 11:33:87.49 Thwe. for 16, 1987 16:18:48.77
f.8.5. C0. Fd floor, Dot Cope Roow f.8.C. 0. Fd Floge, Doto Coos Roow
fvg. Freg. Dver 29 Cucles = 68,8 He fvg. Freg. Dver 28 Cucles = B8L1 He
Rﬁﬁ Uoltages Heosured: % Unltoges Meosureds
Prov, Event=11T.8 Yuine115.3 Vame115.3 Prev. Event=114.5 Yin=115.1 Yaued23. {
High Freguenoy Hits: | High Freguency Hits: 3

torst HE Lvent: Uorst WP Events

feplitude +255 Yok Replitude 258 Ypk

Position I3 degrees Fosition T35 degrees

In the above displays, "High Frequency Hits" are the number of separate high frequency
occurrences in the event, "Position” indicates the sine wave phase position of the worst case
high frequency event.

COPYRIGHT @ 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Below is an example single

cycle Line A-to-Neutral sag
disturbance that reached a minimum
of 92.7 V. The beginning of the
waveform is the sag and the rest

is the waveform after it has

returned to within limits:

#.8.0. (0. 3rd floor, Doto Conm Room

Horiz. €5 ssec/div Yert., 58 Yidiv

Event #39, Chanrel A Setup #2
© Thus. %wﬁﬁ 98T 81 12%3}3
8.8.0. O, 3d floor, Dato Cosm Roow

@g Freg. Over 78 Cycles = 68.6 He
Voltoges Heomeed:
Prev. Event=116.3 Yains92.7 %”m“ﬁi?ﬁ

High Freouency Hits: 8

‘Below is an example multicycle

Line A-to-Neutral sine disturbance
that reached a maximum of 130.0 V.
The beginning of the waveform is
the surge and the rest is the
waveform returning to normal state:

Dranetz Series 656 <Site Inforsobion Hered

Fyent, 825 ﬁmmmggmm&ﬁwj; -
- A Ty

Horiz. 5 seecfdiv Wort. S Y/div

Event #25, Chawel A Setup ¥
Thos, Jul 16, 1907 13:28.57.%3
Dronety Series 650 Gite Information Here>

ﬁvﬁgk Freg., Duer 28 Cuoles = 08.8 He
By Yoltopes Heosured:
Frev. Event=134. 7 Ynin=112.% %mxmw@ g

High Freguency Hits: 8
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Below is an example multicycle
Line A-to-Neutral voltage dropout:

A.8.C. €0, 3rd floge, Doto Comm Room

svert 860 Cho 8 4/cl/87 115l 4760

Horiz. 25 ssec/div Yert, 58 Y/div

Event #88, Chonnel A Setup 462
Tue. fpr 21, 1567 31:53:47.65
f.B.C. ¢B. Xd floor, Doto Coss Roow

ﬁvg, Freg., Bvee 28 Cunles = 65.8 B2
RES ¥oltages Heosured:
Prev. Event=196.7 Vmind.5 Yoau=107.4
High Freguenoy Hits: 2

Horst W Event:

fplitude -329 Vplk

Fosition 42 degrees

TM-112775-G2

Below is an example multicycle
Neutral-to-Ground RMS disturbance:

A.8.C. €0, 3d floor, Doto Come Boon
rvent 844 Dh D 4796487 BELR1E BR

Horiz. £9 msecsdiv Yart. B Widiv

Event 344, Chawmel [ Setup 882
Tows, Bpr 16, 1507 8051308
A.8.0. €. 3rd Floge, Doto Come Roos

fron. Freg, (ver 28 CGycles = GB.B He
RS Moltages Meosureds

Prev. Event=1.3 Ynire2.¢ Vaor=3.3
High Freguency Hits: 8

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Below is an example -
Line A-to-Neutral RF "burst"
disturbance:

f.B.C. €O 3rd Floor, Doto Comw Room
cvent 3281 S B BT B L3
: N : : - TR

A

......... SR R S S N S P

Horiz. 2588 psecddiv Yert., 38 VWidie

Event, 281, Choonel B Setup 88
Thar, Moy 7, 1987 1601034078
A.8.0, B0 3rd Floor, Dots Conwe Room

frury. Frec. Dver o Cycles = 08,8 U
RiG Yoltoges Meosured:
Prev. tvenlt=HEY Yaire117.8 Yewel17.8
High Freguency Hits: |
Horst M Event:
Faplitude +54 Yok
Position b degrees

Below is the disturbance on the
left after the zoom box has been
brought up and positioned:

F.0.0. 0. Ird floor, Dobto Comm Roow
yent 8201 Ch B SAEI/ET 1611040
; ‘ : : IR

W

Below is the same disturbance
after it has been zoomed:

ok B281

Horiz. 258 pescidiv Yert, 28 Yidiv

COFYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Below is an example Below is an example Line A-to-Neutral
Neutral-to-Ground RF waveform disturbance caused by a load
"burst” disturbance: being turned on in the building:
A.8.C. (0. 3rd Floor, Doto Coss Rooa A.B.C. 0. Ird Floor, Dato Cosn Roos
Fyent 881 Chofl 4721787 Bh:Soio0.an
. . . . - R f;

Horiz. £588 pawcidiv art, 08 Ydiy Hordz, 5 ssec/div Yert, S8 Wiiv

Event #2081, Chawel D Setup W2 Event #81, Chanrel @ Selup 8

Thu. Moy 7, 1987 16:11:34.36 Tue. fpr 20, 1387 80:35:35,20

BT, 8. Fd floor, Doto Lomn Boos BB, O Id Flooe, Deba Come Boow
fvg. Freg. Dver 28 Cucles ~ 68.8 H= Prvg, Free, Over 28 ﬁg@cl@s = B3 B He

Rﬁ% Yoltoges Meosured: BHS Yoltoges Beosured: )
Prev. Event=8.7 Yoirned. 3 Yeord. 3 Prev. Dvent=]119.6 Voin=118.1 Yeee118.7
High Fremuency Hits: 1 High Freqgusncy Hits: B

Horat W Event:
faplitude ~108 Yok
Position &1 degrees

COFPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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APPENDIX C
MAIN & SENSOR (TRANSDUCER) CHANNEL SETUP SCREENS

C1 GENERAL

This appendix contains the 16 possible Main Channel Setup screens and four Sensor
(Transducer) Channel Setup screens. The setup number corresponding to each screen is
displayed in the upper left corner.

The SETUP knob determines which Main channel setup is the default when the 656 is first
turned on. Afterwards, the setups are changed using selection 1 in the Monitoring
Functions Menu.

Setup #3931 A B © D
R f

1
? Range  WH  OFF OFF WL

{120V - Single Phase + N/G)

% Imp.  B1BE @i8.8 @iy, U ﬁ“w K
7 blawve 5 % B S D &
% Freguency Eﬂﬁ ﬁ@%i h mﬁ@EN}
(Fictivate (Fir e(x)it (Hlelp
1 Setup #H2 H B » o
2 Rangs WH CF OF+ OFF

(120V - Single Phase)

B Lmp. LR @i@ma Wid. g u=h. 9
7 lawe gEy b,y eiB.y B2.8
8 Frequency 4.5 iﬁiﬁ Channe ls ]
(Aloctivate (Plrint e(xX)it (Hlelp

COPYRIGHT © 1988 DRANETZTECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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1 Setup #S5 B B C D
Z Range W Of OFF Y.
(208V - Single Phase + N/G)

& Imo. HEAE U2, 10 U288 et U
7 ave P15 @i.5% 91.% 5.0
5 Freguency .5 (A1l Channels)
{

Alctivate (Pirint e(¥)it (Hielp

1 Setup #44 H B i D
2 Range WH WH WH Wi

(208V - Three Phase + N/G)

& Imp. UEEE  B208 0 Uoulb B25.8
7 blawe uls Bis Bls ¥9c.9
8 Freguency B.5 (All Channels)
(Hlotid

wate (Pirint ()it (MHlelp

1 Setup #85 A H » L
£ Hange W O+ OfF+ g
(220V - Single Phase + N/G)

& Lmp. Gl 9208 b2y, o ues. 8
7 kave g1s g1.% H1.5 “o.d
H Freqguency .2 (A1l Channels)
(Rictivate (Flrint e(X1it (Hlelp
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1 Setup #Io H B -
2 Range WH Of f Of £ Of f

(220V - Single Phase)

5 Imp. BZOE 020,49 B29.0 825,08
7 Wawe @Als Bl.s wl.o @Em
8 Freguency 3.5 (All Channels)
(Alctivate (Plrint elxl)it (Hiel

mﬁme&

1 Setup #87 A B c D
2 Range  WH  WH  WH  Off

(240V - Split Phase {2 x 120V])

5 Impg. U2 Ble glvd BZs. 8
7 bave Bis  8uy7 By 85,4
8 Freguency 1.5 (All Channels)
(FRictivate (Plrint e(xiit (Hilelp

1 Setup #8958 A H i D
- Range WH ViH VM

(277V - Three Phase + N/G)

&5 Imp. BEEE 9208 B2 m@ UZS . 1
7 lawve b2 B2 A B S
8 Freguency .2 (All Channels)
(Fictivate (FPlrint =0(x0it (Hlelp
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C-4

1 Setup #2359 A B . D
2 Range Kin Y S OFf

(277V - Three Phase)

& Imp. P T O Mmmm B e
T ae P B 5 £ X S S
H Freguency B.2 (H1] ﬁhﬁﬁﬂ%i%?
Joetivate (Firint e(xiit (Hielp

1 Setup #18 A B C 0
< Fange WH WH Wi Wl

{380V - Three Phase + N/G)

& Imp. Vel 82008 @208 108, 8
Y e =S e N R

8 Freguency 3.5 (H1l Channels)
(Rictivate (Flrint etx)it (Hielp

1 Setup #11 - B - L
= Fangs W W Wi Wl

{480V - Three Phase + N/G)
B I ol BEEE BEBE 1B, B
7 ldawe 36 3 5 1 B R P

B Freguency 3.5 Channels)
(Hictivate (FPlrint elxiit (Hlelp

U1
a“%ﬁéﬁﬁ
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1 Setup #12 A H = D
2 Range YH o WH WL
(480V - Three Phase Delta)

& Imp. W3E0 @300 B9zl 1Ee.9
7 bave bog  B3E Baik 18.49
8 Freqguency .5 (A1l Channels)
(Rictivate (Flrint @ﬁfﬁit (Hielp

1 Setup #13 H B C [
; gtzﬁﬁ:g I %\g L %ﬁEW% Eg?ﬁ% Lg gﬁ?ﬁ » 2‘#}%@“

(120V + 3 DC Channels)

B Imp. @il B25. 8 B20. 8 UEh. Y
7 Wawve Qe Bl Y Ly By

,
B Freguency @3.% (All Channels!
(Rlictivate (Flrint e0xlit (Hielp

1 Setup #14 R B » b
2 Range WVH WL OFF Wi

(120V + 5VDC + N/G)

& Lmp. @ipE @258 §918.8 8250
Y Wawve FEY 98,2 B8.TY B
2 Freguency H.5 (A1l Channels)
(Rictivate (Plrint e(xXlit (Hielp
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1 Setup #15 A B C D
2 Fange Nin O - f

~ {Sensitive Impulse Mode)

& Imp. @i2d BEz. 4 DEE. 4 002, 4
7 Wawe SoE 58,8 5SB.80 58,8
3 Freguency .5 (A1l Channels)
LHict lvate §@%V§Hi e(x1it (Hielp

1 Setup #lo A B C ﬂ
2 Range WH OFF O f

(Sensitive Voltage Mode)

B L. =12l B1Z. 3 L1268 612,
7 ldawe Gl . 1 IR %
8 Freguency B.> i?i% Channels)
(Rlctivate (Plrint e(x)it (Hielp
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Densor Channel Setups
Channel ......... 3
Status ... DFF
Span YValue ...... +BUESE
Zero Yalue ...... +FEB085
Units ... YWpp RF
Sensitivity ... B2, 68X

N I (0 [T b

(PIlrint e(X1it (Hielp

bSensor Channel Setups
el i enen. 4
Status oL ..aw.... OFF
Span Value ... .. +HEGEGEE
Zero Yalue ...... 00008
Units ... s eeena. ¥om
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(Firint (#Jit (Hlelp
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APPENDIX D
RECOMMENDED MAIN CHANNEL SETUPS BY COUNTRY

D.1 TYPES OF ELECTRICAL PLUGS IN USE

This section contains an illustration and a brief description of the types of electrical plugs in
use. Section D.2 describes which of these plugs are used in countries outside of the U.S,

Type A Type B

Flat Blade Attachment Plug Flat Blades with Round Grounding Pin

Type C | Type D

Round Pin Attachment Plug Round Pins with Ground

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Type E
Round Pin Plug and Receptacle "Schuko" Plug and Receptacle with
with Male Grounding Pin Side Grounding Contacts

Type H

Rectangular Blade Plug Oblique Flat Blades

Typel Type J

Oblique Flat Blades with Ground Oblique Flat Blades with Ground

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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D.2 ELECTRICAL PLUGS AND RECOMMENDED MAIN
CHANNEL SETUPS OUTSIDE OF THE UNITED STATES

Below is an alphabetical list of countries with their respective nominal power voltages,
electrical plugs used, and recommended Main Channel Setups programmed into the 656.

Nominal Applicable Main Channel Line

Country Voltage Plug Type Setup Number Frequency

Afghanistan 220Vrms D 50r6 50/60 Hz
380 Vrms 10

Algeria 127 Vrms CD 1,2,13, 0r 14 50Hz
220 Vrms S50r6
380 Vrms 10

Angola 220 Vims  C 50r6 50H=z
380 Vrms 10

Antigua 230Vims  ABG 7 50Hz
400 Vrms 10

Argentina 220Vrms C,G Soré6 50Hz
380 Vrms 10
390 Vrms 10

Australia 240 Vrms I 7 50Hz
415 Vrms 10
440 Vrms 1lor12

Austria 220 Vrms F S50r6 S0Hz
380 Vrms 10

Azores 220 Vrms CD Soré 50Hz
380 Vrms 10

Bahamas 126Vrms  AB 1,2,13,0r 14 60 Hz
208 Vrms 3or4 '
240 Vrms 7
415 Vrms 10

Bahrain 110 Vrms D,G 1, 2,13, 0r 14 50/60 Hz
220 Vrims Sor6
380 Vrms 10
400 Vrms 10

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.,
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Country

Bangladesh

Barbados

Belgium

Bermuda

Bolivia
Botswana

Brazil

Bulgaria
Burma
Burundi

Cambodia

Cameroon

(anada

D-4

Nominat
Voltage

230 Vrms
400 Vrms

115 Vrms

220 Vrms
240 Vrms
380 Vrms
400 Vrms
415 Vrms

120 Vrms
208 Vrms

110 Vrms
220 Vrms
110 Vrms
127 Vrms
220 Vrms
220 Vrms
220 ‘Vrms
220 Vrms

120 Vrms
220 Vrms

127 Vrms
220 Vs

120 Vrms
208 Vrms
240 Vrms
347 Vrms
480 Vrms
600 Vrms

Applicable
Plug Type

CD

AB
CE

ABG,I

ABCF
D,G

Main Channel
Setup Number

50r6
10

i,2,13,0r 14
Sor6

7

10

10

10

1,2,13,0r14
Jord

1,2,13,0r 14

Sor6

ABCDEFGHLIL, 2 13, or 14

- CF

D,G
CEJF

{(No Info)

CE

CE

1,2,13,0r 14
S50r6

S5oré6
50ré6
S5or6

1,2,13,0r 14
Soré

1,2,13,0r 14
Soré

1,2,13,0r 14
4

7

16

1lor12
1lori2

COPYRIGHT © 1988 DRANETZ TECHNGLOGIES, INC. ALL RIGHTS RESERVED.

Line
Frequency

S0Hz

50Hz

50H=z

60Hz

50/60 Hz
50Hz
50/60 Hz

50 Hz
50Hz
50Hz

50Hz

S0Hz

60 Hz



Country
Canary Islands

Cayman Islands

Central African
Republic

Chad

Chile

China

Columbia

Congo

Costa Rica

Cyprus

Czechoslovakia

Denmark

Dominican Rep.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED.

Nominal
Voltage

127 Vrms
220 Vrms

120 Vrms
208 Vrms
227 Vrms
240 Vrms
480 Vrms

220 Vrms

220 Vrms
380 Vrms

220 Vrms
380 Vrms

220 Vrms
380 Vrms

120 Vrims
240 Vrms

220 Vrms

120 Vrms
240 Vrms

115 Vrms
240 Vrms

220 Vrims
380 Vrms

220 Vrms
380 Vrms

110 Vrms
220 Vrms

Applicable
Plug Type

CE

AB

D,EF

CJ

AC

ADILT

AJ

Main Channel
Setup Number

1, 2,13, or 14
S5oréG

1,2, 13,0r 14
4

S5oré

7

11or12

Soré

"Sorb

10

Sor6
10

Soré
10

1,2,13, or 14
7

Sor6

1,2,13, or 14
7

1,2,13,0r 14
7

50r6
10

Soré
10

1,2,13,0r 14
Sor6

TM-112775-G2
Line
Frequency
S0Hz

not avail,

50Hz

50Hz
50 Hz
50 Hz
60 Hz

50Hz

60 Hz
50 Hz
50Hz
50 Hz

60 Hz

D-5
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Country

Ecuador

Egypt

El Salvador

Ethiopia

Fiji Islands

Finland

France

French Guiana
Gabon

Gambia

Germany
(Fed. Rep.)

Germany
(Dem. Rep.)

Ghana

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Nominal
Voltage

110 Vrms
120 Vrms
208 Vrms
220 Vrms
240 Vrms

220 Vrms
380 Vrms

120 Vrms
240 Vrms

220 Vrms
380 Vrms

240 Vrms
415 Vrms

220 Vrms
380 Vrms
660 Vrms

127 Vrms
220 Vrms
380 Vrms

220 Vrms
220 Vrms
230 Vrms
400 Vrms

220 Vrms
380 Vrms

127 Vrms
220 Vrms
380 Vrms
660 Vrms

250 Vrms
440 Vrms

Applicable
Plug Type

AC

ABGILJ

CD,F

CF

CEF,G

CDE
CE

CF

C,D,G

Main Channel Line
Setup Number Freqguency
1,2,13,0r14 60 Hz
1,2,13,0r 14

3ord

S5or6

7

S50or6 50 Hz
10

1,2,13,0r 14 60 Hz
7

Soré 50 Hz
10

7 50 Hz
10 '
Sor6 50 Hz
16

12

1,2,13,0r 14 S0Hz
S5or6

10

Sor6 50Hz
Soré 50Hz
7 50 Hz
10

Soré 50 Hz
10

1,2,13,0r 14 not avail.
Sor6

10

12

S5oré S50 Hz
1lori2



Nominal
Country Voltage
Gibraltar 240 Vrms
415 Vrms
Great Britain
{See United Kingdom)
(reece 220 Vrms
380 Vrms
Greenland 220 Vrms
Grenada 230 Vrms
400 Vrms
Guadeloupe 220 Vrms
380 Vrms
Guam 120 Vrms
208 Vrms
227 Vrms
240 Vrms
480 Vrms
Guatemala 120 Vrms
240 Vrms
Guyana 110 Vrms
240 Vrms
Haiti 115 Vrms
220 Vrms
380 Vrms
Honduras 110 Vrims
220 Vrms
Hong Kong 200 Vrms
220 Vims
346 Vs
380 Vrms
Hungary 220 Vrms
380 Vims

Applicable
Plug Type

CG

CDF

C,D,G

CD,E

AB

AB

ABCDG

AB,LJ

AB

- Main Channel
‘Setup Number

7
10

Soré
10

50r6

7
10

Soré
10

1,2,13,0r 14
3ord

Soré

7

lior12

1,2,13,0r 14
” _

1,2,13,0r 14
7

1,2, 13,0r 14
Sor6
10

1,2,13,0r 14
Sor6

Soré
Soré
10
10

Sor6
10

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Line
Frequency

S0 Hz

50Hz

50 Hz
50Hz

50Hz

not avail,

60 Hz

50/60 Hz

60 Hz

60 Hz

50 Hz

S50 Hz
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Country

Iceland

India

Indonesia

Iraq

Ireland

Israel

Italy

Ivory Cost

Jamaica

Japan

Jordan

Kenya

North Korea

D-8

Nominal
Voltage

220 Vrms
380 Vrms

230 Vrms
250 Vrms
400 Vrms
440 Vrms

127 Vrms
220 Vrms
380 Vrms

220 Vrms
380 Vrms

220 Vrms
230 Vrms
380 Vrms
400 Vrms

230 Vims -

460 Vrms

127 Vrms
220 Vrms
380 Vrms

220 Vrms
380 Vrms

110 Vrms
220 Vrms

100 Vrms
200 Vrms

220 Vrms
380 Vrms

240 Vrms
415 Vrms

220 Vrms
380 Vrms

Applicable
Plug Type
CF

CD

CEF

CD,G

FG

CDhJ

CF

AB

CFEG

D,G

AF

Main Channel
Setup Number

50r6
10

7

7

10
liori12

1,2,13,0r 14
Sor6
10

S50rd
10

S50r6
7

10

10

7
16

1,2,13,0r 14
Soré
10

S50r6
10

1,2,13,0or 14
Soré

1,2,13,0r 14
lor4d

Sor6
10

7
10

Sor6
10

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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Frequency

50 Hz

50 Hz

50Hz

50Hz

50 Hz

50Hz

50 Hz

50 Hz

50 Hz

50/60 Hz

50 Hz

50Hz

not avail.



Country

South Korea

Laos

Lebanon

Lesotho

Liberia

Libya

Luxembourg

Malawi

Malaysia

Mali

Malta

Martinique

Nominal
Voltage

100 Vrms
200 Vrms
240 Vrms
415 Vrms

220 Vrms
380 Vrms

110 Vrms
190 Vrms
220 Vrms
380 Vrms

220 Vrms
380 Vrms

120 Vrms
208 Vrms
240 Vrms
416 Vrms

127 Vrms
220 Vrms
4G0 Vrms

120 Vrms
208 Vrms
220 Vrms
380 Vrms

230 Vrms
400 Vrms

240 Vrms
415 Vrms

127 Vrms
220 Vrms
380 Vrms

240 Vrms
415 Vrms

127 Vrms
220 Vrms

Applicable
Plug Type

AF

AC

AG

CF

CE

CDE

Main Channel
Setup Number

1,2, 13, or 14
3ord

7

10

Soré
10

1,2, 13, 0or 14
3Jord

S5or6

10

Sord
10

1,2,13,0r 14
3ord

7

10

1,2,13,0r 14
Sor6
10

1,2,13,0r 14
3ord

Sor6

10

7
10

7
10

1,2,13,0r 14
Soré

10

7
10

1,2,13,0r 14
Soré

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED,
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Line
Frequency

60 Hz

50Hz

50Hz

50 Hz

60 Hz

S50Hz

50Hz

50 Hz

50 Hz

50 Hz

50Hz

50 Hz
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Country

Mauritania

Mauritius

Mexico

Monaco

Montserrat

Morocco

Mozambique

Nepal

Netherlands

Nicaragua

Niger

Nigeria

Norway

D-10

Nominal
Voliage

220 Vrms

230 Vrms
400 Vrms

127 Vrms
220 Vrms
277 Vrms
480 Vrms

127 Vrms
220 Vrms
380 Vrms

230 Vrms
400 Vrms

115 Vrms
220 Vrms
380 Vrms

220 Vrms

220 Vrms
400 Vrms

220 Vrms
380 Vrms

120 Vrms
240 Vrms

220 Vrms
380 Vrms

220 Vrms
230 Vrms
380 Vrms
400 Vrms

220 Vrms
380 Vrms

Applicable

Plug Type

C
CD,G

A

C,D,EF

ABG

CD,EF

D,G

CF

Main Channel
Setup Number

Sor6

7
10

1,2,13,0r 14
50r6

Bor9
1lorl2

1,2,13,0r 14
Soré
10

7
10

1,2,13,0r 14
Soré6
10

Sor6

S5or6
10_

Sor6
10

1,2,13,0r 14
7

Soré
10

Soré
7

10

10

Soré
10

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC, ALL RIGHTS RESERVED,
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Freauenc

50Hz
50Hz

60 Hz

50Hz

60 Hz
56 HZ
S0Hz
56 Hz
50 Hz
66 Hz
50Hz

50Hz

50 Hz



Country

Oman

Pakistan

Panama

Paraguay

Peru

Philippines

Poland

Portugal

Puerto Rico

Qatar

Rumania

Rwanda

St. Lucia

St. Vincent

Nominal
Voltage

240 Vrms
415 Vrms

230 Vrms
400 Vrms

120 Vrms
240 Vrms
277 Vrms
480 Vrms

220 Vrms
386 Vrims
440 Vrms

225 Vrms

110 Vrms
220 Vrms

220 Vrms
380 Vrms

220 Vrms
380 Vrms

120 Vrms
240 Vrms
480 Vrms

240 Vrms
415 Vrms

220 Vrms
380 Vrms

220 Vrms
380 Vrms

240 Vrms
415 Vrms

230 Vrms
400 Vrms

Applicable
Plug Type
D,G

CD

AB

ABCD,J

CEF

CD

AB

D,G

CF

CJ

- Main Channel

Setup Number

10

7
10

1,2,13,0r 14
7

8o0r9
1lori2

S50r6
10
11 or 12

S5oré

1,2,13,0r 14
50r6

Soré
10

Soré
10

1,2,13,0r 14
7
1lor 12

7
10

Soré
10

Soré
10
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Line
Frequency

S50 Hz

50 Hz

60 Hz

50 Hz

60 Hz

60 Hz

S0Hz

56 Hz

60 Hz

50 Hz

50 Hz

S0 Hz

S0Hz

50Hz
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Country
Saudi Arabia

Senegal

Seychelles
Sierra Leone

Singapore

Somalia Rep.

South Africa

Spain

Sri Lanka

Sudan

Suriname

D-12

Nominal
Voltage

127 Vrms
220 Vrms
380 Vrms

127 Vrms
220 Vrms

240 Vrms
230 Vrms

230 Vrms
400 Vrms

110 Vrms
220 Vrms
440 Vrms

220 Vrms
250 Vrms
380 Vrms
400 Vrms
433 Vrms
500 Vrms

127 Vrms
220 Vrms
380 Vrms

230 Vrms
400 Vrms

240 Vrms
415 Vrms

115 Vrms
127 Vrms
220 Vrims

Applicable
Plug Type

AB,CDEFG

CF

D,G
B,G
C.G

CD

CE

CEG

CF

Main Channel
Setup Number

1,2,13,0r 14
S50or6
10

1,2,13,0r 14
Soré

7

7
10

1,2, 13, 0r 14
Soré
1lorl2

S5or6

7

10

10

10
1lori12

1,2,13, or 14
Soré
10

10

7
10

1,2,13,0r 14
1,2,13,0r 14
Soré
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Line
Frequency

50/60 Hz

50 Hz

not avail,
50 Hz

50Hz

S0 Hz

50 Hz

50Hz

50Hz

50Hz

60 Hz



Country

Swaziland

Sweden

Switzerland

Syria

Taiwan

Tanzania

Thailand

Togo

Tonga

Trinidad/
Tobago

Tunisia

Turkey

Uganda

Nominal
Voltage

230 Vrms
400 Vrms

220 Vrms
380 Vrms

220 Vrms

115 Vrms
200 Vrms
220 Vrms
380 Vrms

110 Vrms
220 Vrms
380 Vrms

230 Vrims
380 Vrms

220 Vrms
380 Vrms

220 Vrms
380 Vrms

110 Vrms
240 Vrms
415 Vrms

115 Vrms
230 Vrms
400 Vrms

220 Vrms
380 Vrms

220 Vrms
380 Vrms

240 Vrms

Applicable
Plug Type

D

CF

ABHLJ

D,G

AC

CE

D,I

AB,D,G,I

CEF

Main Channel
Setup Number

7
10

S5o0r6
10

Soré6

1,2,13,0r 14
3or4

S50ré6

10

1,2,13,0r 14
Soré
10

S5oré
10

Soré
10

Soré6
10

1,2, 13, 0or 14
7
10

1,2,13,0r 14
7
10

Soré6
10

Soré
10

7

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.

TM-112775-G2

Line
Frequency
50 Hz
S50Hz

50Hz

50 Hz

60 Hz

50Hz

50Hz

50Hz

50Hz

60 Hz

S0Hz

S50 Hz

SO0Hz

D-13



TM-112775-G2

Country

United Arab
Emirates

United Kingdom

Upper Volta
Uruguay
USSR

Yenezuela

Western Samoa

Nominal
Voltage

220 Vrms
380 Vrms
400 Vrms

240 Vrins
415 Vrms

220 Vrms
220 Vrims
127 Vrms
220 Vrms
380 Vrms
120 Vrms
208 Vrms
380 Vrms

230 Vrms

Yemen (Arab Rep.) 220 Vrms

Yemen

Yugoslavia

Zaire

Zambia

Zimbabwe

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED.
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250 Vrms
440 Vrms

220 Vrms
380 Vrms

220 Vyms
380 Vrms

230 Vrms
400 Vrms

220 Vrms

Applicable
Plug Type

D,G

CG

C
ClI

Cl
LJ
(No Info)

CD

AD

CF

D,G

Main Channel
Setup Number

S5or6
10
10

7
10

Soré
S5oré6
1,2,13,0r 14
50r6

10

50ré6
Jord

10

7

S50r6

7
lorl2

50r6
10

Soré
10

7
10

50r6

Line
Frequency

not avail,

50Hz

50Hz
50Hz

not avail.

60 Hz

50Hz
50Hz

S0Hz
50Hz
S0Hz
50Hz

50Hz
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This publication contains information proprietary to Dranetz
Technologies, Inc. By accepting and using this manual, you agree that the
information contained herein will be used solely for the purpose of
repairing or opertating equipment of Dranetz Technologies, Inc. These
manuals are to be returned to Dranetz Technologies, Inic. when no longer
required, or when there is a change in ownership of the equipment.

These publications are protected under the Copyright laws of the United
States Title I7 et seq. No part of the publication may be reproduced,
transmitted, transcribed, stored in a retrievel system, or translated into any
language or computer language, in any form, by any means, electronic,
mechanical, magnetic, optical, chemical, manual, or otherwise, without
the prior written permission of Dranetz Technologies, Inc., 1000 New
Durham Road, Edison, New Jersey 08818.

- Statement of Warranty

All products of Dranetz Technologies, Inc. are warranted io the original
purchaser against defective material and workmanship for a period of one
year from the date of delivery. Dranetz will repair or replace, at its option,
all defective equipment returned, freight prepaid, during the warranty
period, without charge for repair, provided there is no evidence that the
equipment has been mishandled or abused.

The informarion in this manual has been reviewed and is believed to be entirely reliable.
No responsibility, however, is assumed for any inaccuracies or misprints. The material in
this manual is for information purposes only, and is subject to change without notice.

COPYRIGHT © 1988 DRANETZ TECHNOLOGIES, INC. ALL RIGHTS RESERVED
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Figure 1. Cable Set 113807

(Cable Set 113806 only contains P/N 110847-G2 & P/N 113805-G1)
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INTRODUCTION

This manual contains the installation instructions for the two 656 cable sets (these
sets are intended for use with the 656 and will not work with the 656A):

e Set 113806, 656 4-Channel Cable set
] Set 113807, 656 Universal Cable set

These sets provide the cables required for connecting the 656 Main channels to the
lines being monitored. The contents of each set is described below,

CABLE SET CONTENTS
Set 113806
This set contains 8 cables:
® Four (4) 656 AC cables (P/N 113805-G1)
® Four (4} 3-wire cables (P/N 110487-G2)
Set 113807 (Ilustrated in Figure 1)
This set contains 11 cables:
® Four (4) 656 AC cables (P/N 113805-G1)
® Four (4) 3-wire cables (P/N 110487-G2)
® A wye cable with separate safety ground wire (P/N 113853-G1)
® A delta cable with separate safety ground wire (P/N 113852-G1)

® A single phase (1¢) cable with separate safety ground wire
(P/N 113854-Gg)

CABLE SET VERIFICATION

Check the set you have received to be sure it contains all of the applicable contents
listed above. If any of the cables are damaged or missing, contact Dranetz Customer
Service Dept. for further instructions:

Tel: (201) 287-3680
FAX: (201) 248-9240
TWX: (710) 997-9553
TELEX: 499-7808

CABLE: DRANETZ



TM-113807
WIRING THE 656 MAIN CHANNELS FOR AC INPUTS

WARNING

Connection should be performed ONLY be qualified personnel. At the
time of this writing, Underwriters Laboratories has determined thar the
qualifications for performing electrical connections are self-determined by
the person performing the task.

The cables in your set are approved for use on branch circuits of up to 20 amperes.
These cables exceed the minimum flexible cord size of 1 mm square (No. 18). For
branch circuits of higher amperage, refer to the National Electric Code, ANSI CI-
1975, Paragraphs 2404-4 and 250-95. Refer to Article 250 of the National Electric
Code if you are in doubt. Gutside the U.S,, consuit the applicable safety standards.

The 656 has four Main channel inputs. Each input consists of a barrier type terminal -
strip located beneath a safety cover. To wire each of the Main channel inputs,
proceed as follows:

1. Turn off the 656 but leave its power cord plugged in to maintain a safety
ground.

2. Turn off the power to the line(s) to be monitored.

3. Remove the safety cover of the barrier strip you are going to wire. (Only
remove the one you are currently working on.)

4. Connect cable 113805-G1 to the barrier strip as illustrated in Figure 2 below:

Figure 2.

Wiring Cable 113805-G1 to
the Main Channels

O | | drmmmnmamces SERTES B56 HATH CHAMNEL
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5. Replace the safety cover of the barrier strip you have just wired.

6.  Repeat steps 3 through 5 for all remaining channels.

7. Verify that all safety covers are back in place.

CAUTION

To avoid damaging the 656, DO NOT apply voltages exceeding 600 V rms
to any of its inputs.

CIRCUIT CONNECTION GUIDELINES FOR THE MAIN CHANNELS

Proper monitoring and analysis of ac and dc voltage disturbances requires careful
attention to the method of connection between the 656 Main channels and the
monitored circuits. To obtain the most accurate and relevant voltage monitoring
data, you should adhere to the following guidelines:

Be aware that frequency information is primarily measured on channel
A, therefore, never connect channel A from Neutral-to-Ground. If
channel A fails, frequency information is measured on channel B; if
channel B fails, it's measured on channel C.

As a convention, always connect channel D from Neutral-to-Ground
unless you are monitoring dc inputs.

The instrument safety ground input is internally tied to the 656 frame
ground which then connects to its line cord earth ground. To avoid

| tiltering out the disturbances you are trying to capture, whenever

possible you should power the 656 from a separate line than the one
you are monitoring.

If you are monitoring a power line connected to critical, sensitive load
equipment, connect the cables to the power line as close as possible to
the load. For 3¢ loads, connect the 6?6 in the same way as the load
equipment (Line-to-Line, Line-to-Neutral, and so forth).

MAIN CHANNEL CIRCUIT APPLICATIONS

The 656 can monitor Neutral-to-Ground and Line-to-Neutral voltage
in a 120V ac 1¢ system (Figure 3). This application uses two of the
four Main channels (A and D in the illustration).

'The 656 can monitor Normal and Common mode voltage in a 120V ac

single phase (1¢) system (Figure 4).
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The can monitor Line A-to-Neutral, Line B-to-Neutral, and Neutral-
to-Ground voltages in a 120V ac split-phase system, while also
monitoring Line A-to-Line B voltage in a 240V ac split-phase system
(Figure 5). This application uses all four Main channels.

The 656 can monitor Line A-to-Neutral, Line B-to-Neutral, Line C-to-
Neutral, and Neutral-to-Ground voltages in a 3¢ "wye" system (Figure
6). This application uses all four Main channels.

The 656 can monitor Line A-to-Line B, Line B-to-Line C, and Line A-
to-Line C voltages in a 3¢ "delta" system %Figure 7). This application
uses three of the four Main channels (A, B, and C in the illustration).

The 656 can monitor up to three dc inputs using Main channels B, C,
and D, For this configuration, Main channel A should be set up to
monitor Line A-to-Neutral voltage (Figure 8).

SOURCE LOAD
LINE @ *
NEUTRAL ® % $
GROUND @ &

UBE TR0 118487-G2 CABLES
FOR CH. & & D CONRNECTIONS

(+1 -1 & (4] (-] [+) d=} f+1 (=]

MATIN ML T MOTN HOTH
o A e, B CH. € £H. D

CHANMEL O LINE - HEUTRAL
CHANNEL D! NEUTRBL - GROUND

Figure 3. 120V AC 1¢ Connections
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Figure 4. Single Phase (1¢) Normal and Common Mode Connections

LIKE &
HELUTRAL
LINE B
GROUND

SAFETY GROUKD

CHANNEL 4@
CHANKEL B
CHARMEL
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Figure 5. 120V/240V AC Split-Phase Connections
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Figure 6. 3¢ "Wye" Connections
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Figure 7. 3¢ "Delta” Connections
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Figure 8. Typical 3-Source DC Input Connections
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Below is an example of the Main Channel Setups Screen that corresponds to the
above configuration:

Voltage thresholds are set for ac rms changes. For dc changes, you must
remove the rms factor of 1.414 (s%uare root of 2). You must take the dc

voltage setting you want, divide it by 1.414, and set it equal to the nearest

1 Setup #15 A B c D
2 Rarge Nz Wi Wi WL

& Tmp. 1880 198,080 855,08 208,49
¥ Have HEE 2.8 .8 92.8
8 Freguency B.5 (A1l Channels)

(Fictivate (Pirint e(0Ait (Hielp

NOTE

integer value in the Main Channel Setups. For example: If you want 3V

dc as the irip point, set the threshold to 3+1.414 = 2 (as in all four

channels of the above example).
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