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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 contained herein will be used solely for
the purpose of repairing or operating equipment of Dranetz Technologies, Inc.

This publication is 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, magnetic, optical, chemical, manual, or otherwise, withour the prior

writien 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 period of one year from the date of delivery.

Dranerz will repair or replace, at its option, all defective equipment that is returned, freight

prepaid, during the warranty period. There will be no charge for repair provided there is no
evidence that the equipment has been mishandled or abused. This warranty shall not apply to
any defects resulting from improper or inadequare maintenance,  buyer-supplied
hardware/software interfacing, unauthorized modification or misuse of the equipment,

operation ouside 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 Jor any inaccuracies.

All material is for information purposes only and is subject to change without
prior notice.

NOTICE REGARDING FCC COMPLIANCE

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.
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VOLUME 1|
OPERATOR'S MANUAL

658 POWER QUALITY ANALYZER

SECTION I
GENERAL INFORMATION

1.1 SCOPE

The complete manual for the Model 658 consists of two volumes. You are reading Volume 1,
the Operator's manual, which is divided into three main sections:

1. GENERAL INFORMATION
II. INSTALLATION AND OPERATION
111. OPERATIONAL TESTS

The appendices in the back of this manual provide further information on the
hardware/software error messages, example waveforms, and Setup screens.

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

V. 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
<ENTER>, <BACK SPACE>, <A>, <T> and so forth, are italicized and displayed in
brackets. Screen displays of printouts and graphs are indented from the margins.

1.2 INTRODUCTION

Congratulations on your purchase of the Dranetz 658 Power Quality Analyzer, Figure 1-1.

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 658 isa
-powerful, self-contained, portable instrument that captures, records, analyzes, and displays AC

and DC power line disturbances on four power acquisition channels. The 658 monitors

current as well as voltage, and has the ability to calculate the total harmonic distortion (THD)

of input signals. With available options installed, the 658 also monitors radiated and

conducted RF (radio frequency) energy levels and environmental temperature and humidity
changes using its Sensor (transducer) channels.

Change 4 1-1
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1.3 APPLICATIONS AND PURPOSE

The 6358 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 parameters

such as temperature and humidity changes, conducted radio frequency interference, and
radiated radio frequency interference. '

You preset the 658 to record events exceeding your threshold criteria. Once recorded, these
disturbances and changes can be analyzed on screen, saved to a disk, printed for-hard copy
analysis, transmitted to another 658 through a modem or direct RS-232C connection, and

analyzed on a PC using Dranetz 658 Graphical and Harmonic Analysis Software (P/N 658-OS-
2001).

You can perform broad or detailed event analysis right on the 658 screen. 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, or a harmonic analysis up to the 50th harmonic can be
performed on any complete line frequency (50/60 Hz) cycle in a recorded waveform event.

The 658 Power Quality Analyzer can be used to view all data recorded on a Model 656 or

656A. However, the reverse is not true, unless the 656A is operating with version 3.0, or
greater, of the Operating System.

1.4 FEATURES

The 658 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)

< Monitoring of 50/60Hz signals (400Hz optional)

Two RS5-232C compatible serial ports (1 PC or modem interface, 1 Printer interface)

- High-resolution electroluminescent display
«  Built-in high-resolution thermal printer
- Single 3.5 inch disk drive
Built-in real-time clock with 10 mS resolution
»  Built-in UPS for continued operation during power outages
Zoom feature for enlarging any portions of waveforms and digital measurements

Non-volatile memory of 1/2 Mbyte for long-term monitoring and data storage

«  Optional internal 2400 baud Hayes compatible modem

1-2
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Harmonic distortion analysis (50/60Hz only)

Real-time display (Scope Mode) of any voltage or current input

1.4.1 Using the Cursor Keys, Dedicated Keys, Alphanumeric Keys, and Zoom
Feature

The cursor keys, dedicated keys, and alphanumeric keys are used to select menus and menu
options throughout the operation of the 658.

The cursor keys are primarily used to select menu and menu options due to their simplicity in
movement to select either horizontal or vertical items. In addition, the cursor keys control
zoom window dimensions.

Some of the more frequently used functions have dedicated keys such as < PRINT>,
<FEED>, <EXIT>, <HELP> etc. Each of these keys is described in detail in that
functional operation where it is used.

Alphanumeric keys are used for entering site information as well as selecting commands and

options. One key, designated period (.) and semicolon (:), is software selectable dependent on
the text being changed.

Menu Selection

Menu selections are made either through selection of the corresponding line number by a
keyboard numeric key or by using the cursor for highlighting the line (up/down cursor) or
option (left/right cursor) and then pressing ENTER. The cursor keys let you make selections
in four axes; up, down, left, and right. By applying gentle pressure with your index finger
and pivoting it while pressing any one cursor, provides two axes control of that cursor.
Position of the cursor in menu selection is only in the vertical axis to highlight a selection.
The cursors provide for left/right movement for option selection; whereas up/down movement
provide for increasing/decreasing a range of values.

If you feel more comfortable using the alphanumeric keys to make selections and entries, use

them instead (you are prompted on the screen with the corresponding number key to enter, or
by the capitalized letter in each option or command).

Zoom Feature

The <ZOOM > key enables the Zoom feature to let you enlarge any portion of a graphic
summary or displayed waveform event (see figures on next page). When selecting zoom in a
graphic summary, two vertical lines (zoom markers) appear; when selecting zoom in a
waveform event, a square box (zoom box) appears. The area enclosed by the zoom box or
markers (referred to as the Zoom Window) expands to the full size of the waveform or graph

portion of the screen when Zeom is selected a second time. The Zoom feature is explained in
detail in those functional operations where it is used.

1-3
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1.4.2 Distinctive Operation

Most data analyzers print events on paper as they occur, often resulting in a lot of wasted
paper. The 658 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 GrarHic SumMMaries 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.

Another distinctive feature of the 658 is that it monitors RMS disturbances on a cycle by cycle
(50/60 Hz) basis, rather than averaging multiple cycles as other waveform analyzers might do.

And it saves raw data sample points to the disk (not just graphic picture files) allowing later
post-processing and analysis.

1.4.3 Overview of Operation

The 658 is designed for easy operation. All selections and entries are prompted by the
display, and the Operator is never more than a keystroke away from a "Help" screen. This
lets you run the 658 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. Channels B, C, and D can also monitor current on ranges of 0
to 5, 0 to 30, 1 to 300, or 10 to 3000 A RMS. RMS for both voltage and current is monitored
on a cycle by cycle basis for deviation from user set limits.

NOTE: Most example screens in this manual illustrate voltage displays. In current
) displays, "Arms"” and "Apeak” would replace "Vims" and "Vpeak".

1- 4
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WARNING

Before attempting Main input channel monitoring, ground channel A to a
verified safety ground (using the grounding lug on the rear panel).!

Sensor Channel Monitoring (Optional)
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 an AC voltage waveform, not
a current waveform.

Monitoring Status Screen and the Initial Reference Readings
When you turn on the 638, you'll hear beeps indicating that the power on event, RMS event,

frequency event, main channel waveform(s), and voltage and/or currents readings are being
monitored.

The first display shown after power turn-on is the Status Screen shown below. This screen
provides the current date and time and monitoring information on the RMS values and
frequency of the four main channels; A, B, C, and D. This information is updated once per
second. In addition, the screen provides information on the number of events currently in
memory and the memory capacity; monitoring set-up number (1 out of 16); printer being used
(658 is the internal printer); and the monitoring condition of the sensor channels, if used
(optional). The last item of information is the last event recorded and its date and time to the
second. From the Status Screen you may select to view the current main channel waveforms,

or set-up monitoring, review previously recorded events, or many other functions available by
selecting the Main Menu.

{ Scope rru:u:ieji
Stotus oz of 1171490 @ 73:47: 45

Chan, A B C i
RS 1267 B8 BT Ry

onitoring: On o 155 Bvents (41% Fulll
Freq: B Hz,  Setup 1, Proo £50
enzor chanz. on: Mong

Lozt Bvent: 10714790 € Z3:40:4

! This grounding lug is common with the instrument frame and the power cord ground. See subsections 2.4.3, 2.4.5, and
4.5.2 for further details,

If the synchronization channel drops oul, the RMS calculation window defaults to a length of approximately four 45 Hz
periods until re-synchronization occurs.

1- 5
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Selecting Scope Mode will aliow real-time viewing of the active main input channel
waveforms. The display is updated once a second. Any or all channels waveforms may be
viewed simultaneously, and may be saved for future reference and analysis.

Event Recording

Other than the standard events recorded when the 658 is first turned on, events are also
recorded with any of the following occurrences:

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

«  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.3

When an impulse on a channel exceeds the impulse sensitivity threshold (V peak or A
peak) for that channel.?

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.

«  When the RMS of any cycle goes above or below the user set limits.

When the RMS of any cycle changes by more than the user set sensitivity from the
previously recorded RMS while out of limits.

«  When the RMS of any cycle returns to the user set limits.

In addition to the RMS events described above, the 658 also takes a reading every
fifteen minutes of RMS values on all active main channels. These "pseudo-events” are
not given event numbers (and therefore are not "viewable"), but are used to increase

the number of plot points on long-term Graphic Summaries, thereby increasing
accuracy of the information presented on these plots.

When the <A >ctivate option is selected from the Main Channel Setups screen, an
initial event is recorded and all setup information is saved.

«  When <S>ave is invoked from Scope Mode.

Diagnosing Power Problems

Refer to Section II 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.

3 When this type of event occurs, a “snapshot™ of each monitored main channel is taken, allowing you to compare the
activity on different channels at that precise instant.
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Power problems can be diagnosed as follows:

1.  Starting at the 658 Mam Menu:

2 Viey E\cﬂfs...

3 Gtatus Screen

4 Monitering Functione. .,
o Digk Operations...

E Other Functiona...
[

Draretz €52 VER. E1.BH REV:18393.21
Morday, October 2Z, 1993 @ g:55:57

2. Press <1> or <ENTER> for the GRAPHICS SUMMARIES MENU®

~ Grophic Susmaries Mery
';_1-"'F*lﬁ’t’*ii1*1 Cr Tt se Sunriar

c Plot FIEfUFHCg unniary
3 Plot Sensor Channel Summary

6 Keturn to Previous Meny
7 HELF !

Dranetz €58 Power Quality fnaluzer
Monday, October 22, 1998 @ B:57:30
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3. Press <I> or <ENTER> for the PLoT RMS/IMPULSE SUMMARY MENU:

Plot R{5/Impulse Meru
1:Chare!l to-be Plottedi @
Flot Hultlp e Days..,

3 Flot Day(e) by Hour:Min:ec
Plot Previous 24 Hours
5 Plot Previous Hour

6 heturn to Frevious Menu
7 HLP !

Drarnetz 658 Power Quality Analyzer
Monday, Octeober 22, 1990 @ B:5B:323

Plot

L e G P !-*

4. Pressing <I> or <ENTER>> 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
select <2>, <3>, <4>, or <5>, depending on the time span you want to
examine. For example: If you selected <2> to plot multiple days, you would be
prompted for a starting date and an ending date. An RMS/Impulse plot of events in
memory between the dates you enter is displayed:

[F‘r:n't][Te;-‘tH_-—-,- Ie it |-[HE~

Yirms mMs Ch. 13-,7258.-.90 — 1B 2292

124.7

The above display illustrates RMS voltage changes (top) and impulses (bottom)
recorded between 10/20/90 and 10/22/90.4

4 A detailed description of the available menu options is located in subsection 2.8.1.5.
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If desired, you could press <7TEXT > for a description of the display. The following
display describes the RMS/Impulse Plot summary above:

Ch. A F@sImpulse Plot Summary
DRANETZ &5& FPower Quality Bnalyzer

Start Time=: 18720798 G&:00: 07
Erd Time: 18-22-.90 Z£3:53:5¢9
HWorst RMS Events
Max Yalue = 13{E.7 Yrms Eo # 17
Min Yalue = 111.8 “rms
High Limit = 127.0 Vrms
Low Limit = 185.8 Vems
# Impulse Events = 1
Horst Pos Volue A Vpeak
Worst MNeg Value -126 Vpeak Eu 4 10

The High and Low Limits reported here are the settings which were active for the most

recent event in the plot, regardless of how many times these limits may have been
changed.

The event numbers for the events where the summary begins and ends, as well as for
the events containing the minimum and maximum RMS values are indicated unless the
event was a "pseudo-event” (explained under “Event Recording" in subsection 1.4.2).

Once you have a general idea of the events which have occurred, you can narrow the = -
interval to be searched or you can view individual events (refer to subsection 2.10.2).
When viewing individual events, you can page forward or backwards through all events
in Memory. These include RMS events (triggered by the RMS HI/LO/SENS
thresholds); waveform events (triggered by the Wave or Impulse thresholds); or other

events such as frequency or sensor channel changes. A sample waveform event appears
helaws-

[For‘. | [ Few. | LEU.#_l [ e??{itw m

Event #1680 Ch. R 168721798 BO;57:23.18

Horiz. 25 msecsdiv Vert. 506 vV /div

51 current was recorded instead of vollage, "A/div" would replace "V/div".
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0.

When viewing waveform events, you can zoom in on a smaller segment of the

waveform, view a textual description of the display, perform a harmonic analysis or
print the display.

When viewing RMS events, you can quickly see if the event was caused by the RMS
going above or below the user-set limits, by a change in the RMS greater than the user-
set sensitivity while out of limits, or by the RMS returning to within limits. In the
display below, the RMS exceeded the user-set High Limit of 127 V:

[For. | [Rev. | Lexit | [ Print] [Help]
Event #17, Channel A Setup #1

Mon. Oct 22, 1990 @3:22: 04,45
DRANETZ 658 Fowsr Guolity Analyzer

== OUT OF LINMITS =

\
127.8 Yrms 1 HIGH Limit

165.8 Vrmes LOW Limit

YOLTARSE Increase
from: 113.9 Yrms
to: 136.7 Yrms

When viewing individual events, the thresholds used for recording any particular event
can be obtained by paging back to the most recent "Initial RMS event" prior to the
individual event in question, and selecting to view Main or Sensor Channel settings.

Downward Compatibility
Version 3.x of the 658 Operating System can read in and analyze data recorded on earlier
versions of the Operating System, read by a 656 Version 1.X or 656A Version 2.X.

I- 10
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1.5 GENERAL OVERALL DESCRIPTION
Front and rear panel views of the 658 are illustrated in Ficures 1-1 and 1-2.

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 658, including the connecting cables.

B |opne i &s0 POWER QUALITY ANALYZER ‘ ]

|

FI0 BEE
AEE =

FRLILRE 10 G

HEH EHEE
3

FAROF o
JEE =S

= @ (€ =0 (8 CF &
/,// OO a
[ & @ (6 33 (0 €@
L / & & (T ) (3] (Cwer) b

FiGure 1-2. MoODEL 658 FRONT PANEL

IS ) o i Q==
Ry E-T“%EJ ;..‘.‘u...'.;:"c:.': Freere ) CAUTION
/Jnh.‘ w‘[] : O
RN TTETA o " foe
[*ﬁ { | s
<] 1
l "" ' £ HT '
- o€ =
*m :E E -
B Ll o
, L_ D ) ) ) S o )

L

(Optional Transducer Module Shown)

FiGURE 1-3. MOoDEL 658 REAR PANEL
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1.5.1 Front Panel
The front panel illustrated in Ficure 1-2 contains the following sections:
« 5" diagonal high-resolution Electroluminescent screen

3.5" disk drive - Events and setups are stored and retrieved on the disk drive

. 4" wide Thermal Printer

Dedicated keys which include the following:

<ZOOM> - Selects Zoom feature for graphs and waveshapes

< PRINT> - Print display information

< FEED > - Advance thermal paper

< CTRL> - Used with key letters to control printing of full display,
lock/unlock keyboard, abort/terminate RS232C communications

< EXIT> - Exit out of menus or from last function

<TEXT> - Selects text mode associated with graph or waveform

<ENTER> - Enter data into computer for selection or computation

<HELP> - Selects HELP screen to provide additional data for understanding
function or menu selection

Cursor Keys - Also called Arrow keys ( <, >, A, v). Provide 4 axes control of
text, highlighted commands and zoom feature
position

Alphanumeric
Keyboard - Provide capital letter keys <A> thru <Z>, <0>

thru <9>, <+>, <->, <.>, </>, <:>, <SPACE>
and <BACK SPACE> .

1.5.2 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" indicators:
AC power cord receptacle
Main Port (25-pin RS-232C female serial port)
. Auxiliary Port (9-pin RS-232C compatible female serial port)
Four Main Channel inputs for power disturbance monitoring

Eight optional Sensor channel inputs for environmental monitoring

. Fuse

1- 12
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1.6 INPUT AND OUTPUT SECTIONS
The following subsections contain information on the input and output portions of the 658.

1.6.1 Thermal Printer

NOTE: Never allow the 658 printer to operate without paper because doing so could
’ damage the print head.

The 658 thermal printer provides paper printouts of screen displays. Certain menus allow you
to select a capitalized print option which prints out the screen display with the site descriptor
replacing the menu options. You can get a printout of any screen in its entirety (including the

menu options) by holding down < CTRL> and pressing < P>, or pressing < CTRL >
< PRINT>.

1.6.1.1 Changing a Roll of Thermal Paper
I.  Stand the Mainframe in its operating position on a flat surface.

2. Press and hold the FEED button to eject any paper left in the printer.

3.  Open the printer compartment by pushing the door and quickly releasing it. A light
pull on the top of the door will release it from its catches. The bottom hinged door
may now be flipped down.

4., Hold the empty spool with one hand and push outwards on either side spring clip to
release spool, then pull out spool.

5.  Slide empty spool off plastic shaft.

6. Reinsert the shaft in a new roll of paper.

7. Orient the roll so the paper feeds from the back of the roll going up. Gently insert the
roll into the compartment until the shaft engages the holes in the spring clips

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

9. Feed the paper about 1/4 inch into the lower “in" feed slot (just above the roll).

10. 'While gently working the paper into the printer, press and hold the FEED button until
the paper goes through the print head and reappears at the "out” feed slot just below the

tear-bar (3/4 of an inch above the "in" slot). MAKE SURE THE PAPER FEEDS
EVENLY.

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

NOTE: If the thermal paper is installed backward, the thermal printer will not print an
image on the paper.
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1.6.1.2 Reordering Thermal Paper

Thermal paper for the 658 thermal printer may be ordered from your authorized Dranetz
representative or directly from Dranetz (P/N 110888-G1) by calling or writing:

Dranetz Technologies, Inc. Tel; (908) 287-3680
1000 New Durham Road FAX: (508) 287-8627
Edison, NJ 08818-4019 TWX: (710) 997-95353
Telex: 499-7808
Attention: Order Entry Cable: DRANETZ
CAUTION

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

1.6.2 Electroluminescent (EL) Display

The glare resistant EL Display provides menu displays for guiding you through operations,
lists “Help" screens describing menu choices and what they mean, and displays high-resolution

pictures of waveforms and text displays. When a waveform is displayed, you can zoom in any
portion of a waveform to take a closer look at it.

658 units have a screen blanking feature. If the keyboard is not used for a period of five
minutes, the screen goes blank. The image resumes as soon as any key on the keyboard is
pressed This feature helps to preserve screen life and save power consumption. The screen is
also blanked when the unit is running on its internal battery.

1.6.3 Disk Drive

The 658 has a 3.5 inch disk drive. The drive is used for saving and loading system setups and
recorded events.

1.6.3.1 Disks

The 658 is shipped with one blank (unformatted) disk. For best results, always use high

quality, double sided, double density (DS-DD) 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.

1.6.3.2 Cleaning the Disk Drive

After extended use, the disk drive will become dirty and requires cleaning. Only use a quality
3.5 inch disk drive cleaning kit and follow its directions for preparing the cleaning disk. To
clean the disk drive, follow the procedure for initializing a disk (subsection 2.11.3), but use
the cleaning disk and ignore the error messages that appear on the screen.
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1.6.4 Keyboard
The keyboard allows you to select menu items, enter data, and type commands.
NOTE: The keyboard contains a "locking” function, which locks-out commands to the
’ keyboard.. Refer to Subsection 2.7 for information on this feature.

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 400 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 658 on and off.

1.6.6 Battery Pack

When the 658 is on, the "BATTERY CHARGED" LED indicates that the internal UPS

(Uninterruptable Power Supply) battery pack is charged. If line voltage fails, the "BATTERY
OPERATING" LED lights to indicate UPS operation. The UPS maintains operation for about
5 minutes if power is temporarily lost. The display is blanked during this time to save power.

1.6.7 Communication Ports

The rear panel contains two serial communication ports: A Main Port and an Auxiliary Port.
(Refer to subsections 2.12.1.1 and 2.12.1.2 for Main Port description and cable connection
information. Refer to subsections 2.13.1.1 and 2.13.1.2 for Auxiliary Port description and
cable connection information.)

1.6.8 Main Input Channels for Power Line Disturbance Monitoring
Refer to Taere 1-1 for technical specifications. Four rear panel voltage inputs and 3 rear panel

current inputs allow the 658 to analyze synchronous, multiphase AC power lines of up to 600
V RMS and 30, 300, or 3000 A RMS (depending on your choice of current probes).

WARNING

To avoid serious injury, only use the safety plugs provided with the instrument,

1-15
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Below is an illustration of the four Main input channels:

+RED) || +(©) r'ﬁ +’ﬁ r‘“
- (BLK) L .. L _
SAFETY | _ ; : .
o | ©
S S S S
INPUT CHANNEL A B C D

1.6.9

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”. It is much easier to wire this connector
before inserting it into the Mainframe than once it's in the Mainframe. The channels applying

S

S S S ___
YoRanNETZ]) YoraneYz] ]nnANETg [ORAnETT
IHPUT CHANNEL INPUT CHANHEL INPUT CHANNEL INBUT CHANNEL

VOLTAGE soovams

N

VOULTAGE acovams Man

VOLTAGE so0vamt man,

VOLTAGE ssavamg men

Figure 1-4, Main Input Channels

fJ
|

VOLTAGE
INPUTS
A,B,CD

CURRENT
INPUTS
B,C,D

Sensor Input Channels for Environmental Monitoring (Optional)

to each available Sensor input channel option are illustrated in FiGURE 1-5.

NOTE:

DO NOT remove the installed shorting jumpers unless connecting a transducer
to that channel, otherwise input voltage for thar sensor channel could float
above 0 and spurious events could result. If the transducer is disconnected at a
later time, re-connect the jumper between the "+" and "-" terminals for that

channel,

6 Refer to subsection 2.4.6 for information on connecting the Sensor Channels.
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NOTE: All eight Sensor channels are

Jactory preset for 0-10 V input. _
To change any input to 0-40 mA, 8 1 D

contact Dranetz Customer Service D |+

Department for instructions (see D=

subsection 1.11). 7‘: D |+

D -

6| &

5| Bk

O [+

. o D |-

Preset for Radiated RF Monitoring ] D b

Preset for Conducted RF Monitoring— 3| % :

Preset for Humidity Monitoring— 2‘ % -

3

Preset for Temperature Monitoring— l ’: % -

.

Figure 1-5. Sensor Input Channel Strip with Corresponding Sensor Options

1.6.10 Real-Time Clock
A crystal controlled real-time clock 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, and hundredths of seconds) with a 10 mS resolution.

1.6.11 Beeper

The 658 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.

1.7 REMOTE OPERATION?

Event data and system setups can be transferred between two 658 Mainframes®, or, using

applicable software, between a 658 and a personal computer. The transfer can take place in
one of two ways:

1) over the telephone lines using a modem at each site; or

2) through an RS-232C direct connection if the two sites are within 50 feet of each other.

7 Refer to subsections 2.12 through 2.12.3 for more information on Remote Qperation.

A 658 running on version 3.0 {or higher) of the Operating System can retrieve data from a 656 or from a 658 running on
an earlier version of the Operating System, although the reverse is not true (due to the more complex data structure of the
later versions of the Operating System). In addition, not all remote functions are available for the older models.
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1.8 SPECIFICATION SUMMARY

TABLE 1-1 contains a summary of the 658 specifications.

TaBLE 1-1. 658 TECHNICAL SPECIFICATIONS

OPERATION ...ioiiiiiiiiiinininiiiiicnsia et eree s Menu-driven with accessible "Help™ screens

DIMENSIONS

Rugged, portable case

5.8" high by 17" wide by 14.5" deep (14.7 x 43.2 x 36.8 cm)
23.2 pounds (10.6 kg)

5° 1o 40°C (41° 10 104°F operating)
220° to 55°C (4° to 131°F)
10% 1o 90% (non-condensing)

Crystal controlled, 25 PPM stability, 10 mS resolution, Lists
time in HH:MM:SS:ms format and date in MM:DD:YY format, including
day of week. Accurate to within 2 seconds per day.

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

0 to 60 V RMS [V, (low) range]

0 to 600 V RMS [V (high) range]

AC Current Ranges... Oto5 ARMS, 01030 AR.MS,% to 300 A RMS, and 10 to 3000 A RMS

Frequency .....coeeeiees ceeeeme-- 45 10 65 Hz (310-445 Hz Opticnal)

Input Impedance....c.oonunns veesvuie. 40 Megohms (voltage)

120 Ohms (current)

Voltage: 1% reading, £0.2% full scale (6 V to 600 V)

Current: £2% reading, £0.2% full scale (6 A to 300 A)

Voltage; 0.1 V (O to ‘F V low range); 1 V (0 to 600 V high range)

Current: 0.1 A resolution using 30 A current probe
1 A resolution using 30& A current rogc (TR-2019A)

72 kle() A resolution using 1000 A or 3 A current probe

Impulse Voltage Range.....ccvvvevvinviiniiannicnnnas 24106120V pk

Impulse Current Range (Probe Dependent) ....... 2.4 10 6000 A pk

Impulse DUrBOR ..oovuiniiciciianieeeaecaeyaaaens > 1S

Impulse Sampling Rate 1.8432 MHz

Impulse Accuracy ..ocvveveniennen veee  £10% reading +1% full scale

Impulse Resolution................. e [VH (high) range] 12 V at or below 1536 V, 24 V above 1536 V

W%OGOW) run%c] 1.2 V at or below 153.6 V, 2.4 V above 153.6
(1300 range) 12 A at or below 1536 A, 24 A above 1536 A w/300 A probe

(B%mngc) 1.2 A at or below 153.6 A, 2.4 A above 153.6 A w/300 A
probe

OPTIONAL SENSOR INPUT CHANNELS

FOR ENVIRONMENTAL MONITORING .......cccoevuene Eight input channels, configurable as fused current or voltage inputs
DC InE:t RADEES coenieriiiinciinn s Oto 10V DC (volmigc input) or 0 10 40 mA DC (current input)
Input Impedance................. >2.0 Megohms (voltage); 250 Ohms (current loop)
Sampling Rate.........c.c.ooeeee. . 125Hz
ACCULACY 1revrrraeiranirarnaeans weo  £0.5% reading +0.2% full scale

MEMORY ....cooanirnrmrorerssrerernsisseserisusssemmrensermarnsin 512 Kbytes of non-volatile event RAM; 128 Khytes of program ROM;;
... 64 Kbytes of system RAM; 64 Kbytes of system ROM

Single 3.5 inch, double sided, double density disk.

High-resolution graphics printer, 320 dots/line,
Thermal, 4,33 " wide

5-inch diagonal electroluminescent

Keyboard.......

Elastomeric, full travel

Serial Ports ... One 9-pin Female (DCE) printer port
............................................................. One 25Epin Female (DCE) RS-232C port
OPTIONAL MODEM .....cociiiiiiniiniiiniiciic e, 2400 bps internal (Hayes compatible)
POWER REQUIREMENTS ... v i 90 10 250 V RMS, 50/60/400 Hz, 100 watts typically
UNINTERRUPTABLE POWER SUPPLY (UPS).......... Provides approximately 5 minutes of uninterrupted operation if power goes

out. (Sixteen hours is the typical recharge time for the UPS.)




TM-115000-G1

1.9 STANDARD ACCESSQRIES
Part Number Quantity Description
TM-115000-G1 1 Model 658 Operator's Manual
110888-G1 1 Thermal Paper
114012-G2 I Set Measurement Cable Kit
105411-G2 1 Event Diskette
110727-G3 1 Power Cord, Shielded (115VAC)

U.S.A.
1.10 OPTIONAL ACCESSORIES

See step (3) of subsection 1.11 for information on obtaining the Service/Maintenance manual
(Volume 2) listed below. To purchase any of the other options, contact:

Dranetz Technologies, Inc. Tel: (908) 287-3680
1000 New Durham Road FAX: (908) 248-9240
Edison, New Jersey 08818-4019 TWX: (908) 977-9553

Telex: 499-7808
Attn: Order Entry Cable: DRANETZ

Quantity

Part Number Required Description
TM-115000-G1 Vol. 2 1 Model 658 Service Manual

Accessories for Environmental Monitoring

112935-G1 1 656-PA-1001 8-Channel Transducer
Board

656-XD-1001° 1 Temperature & Humidity Monitor!®

113804-G1 1 90' extension cable for
656-XD-1001

656-XD-10029 1 Conducted RF Monitor!!

656-XD-1003° i _ Radiated RF Monitor!!

9 Requires 656-PA-1001 instalied.
Included is a 1’ signal cable, 113802-G1, and an attached 9' extension cable.
Included is a 1" signal cable, 113814-G1, and an attached 9' extension cable.

Change3 1-19
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Part Number

Quantity
Required

Current Probes and CT Termination Box

NOTE:

TR-2019A
TR-2021
TR-2022
TR-2023

110635-G2
110639-G1

Miscellaneous

1- 20

115038-G1
115039-G1
113070-G1

656-2400M

113446-G1

113447-G1

113448-G1

113449-G1

115022-G1

115024-G1
113522-G3

Change 3

1-3
1-3
i-3
1-3

1-3
1-3

1
1
As Required

Description

TR-2019A, 300 A current probe
TR-2021, 30 A current probe
TR-2022, 1000 A current probe

TR-2023, 3000 A current probe,
internally terminated

0-5 A Isolated CT Termination Box
TR-2015A, 3000A current probe,

with 110635-G2, 0-5A CT
Termination Box

See Table 1-2 for current probe specifications.

Soft carrying case
Reusable hard shipping container

Box of ten 3.5" double sided,
double density disks

2400 baud Hayes compatible
internal modem

Main Port Null-Modem Cable {male
25-pin connectors)

Auxiliary Port Cable (male 9- and
25-pin connectors)

Auxiliary Port Cable (one male 9-
pin and female 25-pin connector)

Main Port Cable (one male and
female 25-pin connector)

Rear Extension Bracket ( 2 reg'd to
stand 658 on-end)

Rack Mount Kit

658-08-2001, Graphical and
Harmonic Analyzer P.C. Software
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Table 1-2. Optional Current Probe Specifications

Current Transient Jaws Frequency
Model Type Rating Response Opening Response
TR-2015A12  Clamp-on 10-3000 ARMS N/A 2.56" cable, 48-5000 H:z
(10-3000 A £0.5%) 1.97"X5.31"
Bus Bar
TR-2019A  Clamp-on 1-300 ARMS 2 usec 2.0" 45 Hz-50 kHz
(1-300 A +<1%)
TR-2021 Clamp-on 0-30 ARMS 2 usec 0.47" 45 Hz-10 kHz
(0.2-30 A +<1%)
TR-2022 Clamp-on 10-1000 ARMS 5 usec 2.17" 30 Hz-20 kHz
(10-1000 A +0.9%)
TR-2023 Clamp-on 10-3000 ARMS N/A 2.56" cable, 48-5000 Hz
(10-3000 A +0.5%) 1.97"X5.31"
Bus Bar
110635-G2  Isolated CT Q-5 ARMS 2 usec None 50-5000 Hz
Terminal Box
1.11 FACTORY REPAIR

When factory repair is required, proceed as follows:

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

Tel: (908) 287-3680 Telex:  499-7808

FAX:  (908) 248-9240 Cable: DRANETZ
TWX:  (908) 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.

12 Must be used with Isolated CT Terminal Box, 110635-G2.

Change 3 1-21/1-22
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SECTION II
INSTALLATION AND OPERATION

2.1 GENERAL

This section contains the installation, setup, and operating instructions for the 658 Power
Quality Analyzer.

2.2 UNPACKING

For maximum protection against possible shipping damage, the 658 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 to 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 658 for Return Shipment

If you have to return the 658 to Dranetz Customer Service Department, repack it in its original
packing materials. DO NOT RETURN THE 658 IN AN UNPACKED BOX. DRANETZ
TECHNOLOGIES, INC. WILL NOT BE RESPONSIBLE FOR DAMAGE INCURRED
DURING TRANSIT DUE TO INADEQUATE PACKING ON YOUR PART.

! Dranetz Customer Service Department can be reached at (908) 287-3680 or 1-800-DRANTEC.

2-1
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2.3

2.4

INSTALLATION WARNING

WARNING

Be sure that the 638 is turned 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.

SETTING UP THE 658

Initial setup of the 658 involves:

2.4.1

. positioning the unit,

grounding the unit,

. making any required communication connections,
. connecting the Main input channels,
. connecting the Sensor input channels (if applicable),

inserting the event disk (if desired),
. applying power, and

programming the desired settings?,

Positioning the 658
Stand the 658 on its rubber feet in its desired location.

Flip-up feet connected to the front underside of the unit are used to elevate the front of
the 658. Raise the front of the 658, reach underneath and flip each foot forward until it
locks in place. Lower the 658 to rest on the front feet.

Two latches hold the front cover in position to protect the front panel-of the 658. Flip

the back edge of each latch forward to release the latch. With both latches released,
remove the front cover.

CAUTION

If you are going to operate the 658 in a "dirty" environment, leave the front
cover in-place when you are not using the printer, display, or keyboard. This

will help protect the inside of the instrument from dust or other airborne
contaminants.

2 Refer to subsections 2.8 through 2.8.8 for information on programming settings.

2-2
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2.4.2 Grounding the 658

Connect the grounding lug of channel A to a suitable earth safety ground using the green
ground cable provided. This lug is connected to the chassis ground of the instrument, as is the
third wire safety ground of the power cord. The ground connection to the grounding lug of
Channel A ensures operator's safety if the power cord is accidently disconnected.?

2.4.3 Connecting RS-232C Cables

Connection to the Main Port lets the 658 communicate with another 6584 or a personal
computer during remote operation. All aspects of Remote Communication, including cable

and modem connections are covered in the Remote Communication section of this manual
(subsection 2.12, page 2-86).

Connection to the Auxiliary Port lets the 658 print to an external printer. See subsection 2.13,
page 2-95, for information on the use of external printers, including cable information.

2.4.4 Connecting the Power Cord

Plug the female end of the power cord® into the 658 rear panel receptacle; plug the male end
into an appropriate 3-pronged AC power outlet.

2.4.5 Connecting the Main Input Channels

The 658 has four Main input channels: A, B, C, and D (see figure 2-1). 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. Make sure the 658 is turned OFF, but leave its power cord plugged in to maintain a
safety ground connection.

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

3. Read the circuit connection guidelines and circuit applications in subsections 2.4.5.1
through 2.4.5.3 before continuing.

4. Connect the applicable voltage lines in your Measurement Cable Kit (114012-G2) to
the "+" and "-" input jacks. Refer to the illustrations under subsection 2.4.5.3 (figures
2-2 through 2-10) for the connection guidelines.

WARNING

When using the TR-2021 current probe, DO NOT connect the probe jaws
around an uninsulated wire. This probe is used to monitor insulated wire only.

5. If you are using a current probe (TR-2019A, TR-2021, TR-2022, or TR-2023) with the
658, plug the connector end of the probe into the "CURRENT" input jacks of the

channel(s) you are using. If you are using the TR-2015A current probe with the CT
Termination Box, see subsection 2.4.5.1 for instructions.

3 Refer 1o Subsection 2.4.5.2 for more information on the safety ground.
Connection is also possible to a 656, although not all remote functions are available for the older models.

When operating from 115 VAC, use power cord P/N 110727-G3 (supplied with all shipments to the U.5.); when operating
from 230 VAC, use power cord P/N 110726.

Change 3 2-3
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NOTE: You cannot monitor voltage and current at the same time on one channel. The
Main Channel Setups 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.

S S S S
||t || ez I Cemamevn) | | Xommsery |
+ (RED) f+& m+m m:lzi :@& +| VOLTAGE
| [ [ | | INPUTS-
SAFETY || _ : : . )+ CURRENT
GROUND 4 {0} @ © INPUTS
(GREEN) 3| | =, B.CD
ot on L
S S S S
INPUT CHANNEL A B C D .
Figure 2-1. Main Input Channel Connections
2.4.5.1 Using Current Probes

The "CURRENT" input jacks are specifically designed for use with the Dranetz current
probes. If you are monitoring currents of 300 A RMS or less, use current probes TR-2019A
or TR-2021. The TR-2022 is designed to monitor currents up to 1000 A RMS. For
monitoring currents up to 3000 A RMS, use either the TR-2023 (which is terminated
internally) or the combination of the TR-2015A current probe and CT Termination Box.

CT Termination Box

The CT Termination Box can be purchased separately (P/N 110635-G2), or as a kit (P/N
110639-G1) with the TR-2015A current probe. The CT Termination Box reduces the input
from the current probe to a range acceptable to the 658. The TR-2015A current probe is rated
at 3000 A RMS and contains a 5 A 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.

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 the current probe secondary to or from the barrier block
on the Box.

2-4  Change 2
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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 658 Main input channels and the monitored circuits. To
obtain the most accurate and relevant monitoring data, we suggest the following guidelines:

2.4.5.3

Be aware that frequency information is measured from the Synchronization
Channel (usually channel A). If the line on channel A drops ouf, 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 from a current waveform
(current is unreliable for synchronization).

The safety ground lug on channel A acts as a common grounding point and is
internally tied to the 658 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. Whenever possible, use a
grounding point at the same potential as the AC power cord ground, to avoid
inducing current flow due to different ground point potentials.

Whenever possible, power the 658 from a separate line other than the one you are
monttoring. This prevents the 658 from affecting the disturbances you are trying
to monitor, due to the additional load of the 658 circuit,

To minimize spurious impulse transients and interchannel coupling, always use

the Dranetz Main Input Channel cables contained in your Measurement Cable Kit
(114012-G2).

If you are monitoring a power line connected to critical, sensitive load equipment,
the test cables should be connected as close as possible to the load. For 3-phase

loads, connect the 658 in the same way as the load equipment is connected, for-
example, Line-to-Line or Line-to-Neutral.

Circuit Applications for the Main Input Channels

The 658 can monitor Line-to-Neutral and Neutral-to-Ground voltage in a 120 VAC
single-phase system (illustrated in figure 2-2). This application requires two Main
channels (A and B in the illustration). In such an application, one of the two

remaining channels could be used to monitor current (illustrated in figure 2-3 using
channel C).

The 658 can monitor Line A-to-Line B, and current (on one of the three remaining
channels) in a 208 VAC split-phase system (illustrated in figure 2-4). This
application requires two Main channels (A and B in the illustration). You could also
monitor current on channels C and D while using channel A as the synchronization
channel and channel B for 3-phase “delta” voltages (illustrated in figure 2-5).

The 658 can monitor Line A-to-Line B, Line B-to-Line C, and Line C-to-Line A
voltages in a 3-phase "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).
You could also monitor 3-phase current on channels B, C, and D while using
channel A as the synchronization channel (illustrated in figure 2-7).

2-5
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. The 658 can monitor Line A-to-Neutral, Line B-to-Neutral, Line C-to-Neutral, and
Neutral-to-Ground voltages in a 3-phase “wye" system (see figure 2-8). This
application would use all four Main channels. You could also monitor 3-phase
current on channels B, C, and D while using channel A as the synchronization
channel (illustrated in figure 2-9).

SOURCE LOAD

LINE
| NEUTRAL
GROUND o

SAFETY GROUND =

1
L-) A LR ) -} +) (-1}
MAIN MAIN MAIN HAIN
CH. A CH. B CH.C CH. D

+)

CHANNEL Ar LINE - NEUTRAL (V)
CHANNEL 8: NEUTRAL - GROUND (V1

Figure 2-2.- 120 VAC Single-Phase Circuit with Neutral-to-Ground Connection

Below is an example of Main Channel settings that correspond to the above configuration:

{Setopdll A B C

)
——= k22
-+

f

Range  WH VML OF

Hi Lim 187 @B 724 TEd
il

lo Lim 105 @

OO —3 O 1 s L) O
]
m
—
23
)
o

ws ol 2.4 T

Inp. WPR @SB Bl2@ BlED
Wave ple ma o T4 7
 Freg.  Gens: M5 Ronge: 455 Hz
fctivate  Prind eAlt He ln

NOTE: The example above displays the system default seitings of Main Channel Setups
) screen number 1. The default settings of Main Channel Setups screen number 2
are also valid for this type of configuration. See Appendix C for a listing of all

default setup screens.

2-6
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26 YAC L INE 4{?’\\‘
! g | NEUTRAL o 4
GROUND
SAFETY GROUND ]
-t A& K- fer oo fey (-oeR
MAIN MAIN HAIN MAIN
CH- A CH. B cH. C CH. D
CHANMEL. Ar LINE - NEUTRAL (V3
CHANMEL Bt NEUTRAL - GROUND (V)
CHANNEL C: CURRENT (A}

Figure 2-3. 120 VAC Single-Phase Circuit with Neutral to Ground
and Phase Current Connections

Below is an example of Main Channel settings that correspond to the above configuration:

1 Setup #3 A B

¢ Range
3 Hi Lim
4 Lo Lim
5 Senz.
6 Imp.

T WNave

B Freg.

Activate

NOTE:

screen number 3.

WH

127
185
53

HL

= =)
el e B T
=0 = C=h

GE 0.
G 05.0

Cons: B.5

L { ot
| riii'{-

Kan

C D

[ o
W 7Ed
W Bk
We  Ted
Al 6120
Mo 724

ger 4o
ehit el

The example above displays the system defaulr settings of Main Channel Setups
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SOURCE LOAD
LINE A (5
NELTRAL i
LI B
GROGND
SAFETY GROUND |
+11{=-) 7 +1 (- JOLRR *} (—aRR ) (- JORR
MAIN MAIN MAIN MAIN
CH. A CH. B CH. € CH. D

CHANNEL A: LINE A - LINE B (V}
CHANNEL. Bt LINE A CURRENT (A}

Figure 2-4, 208 VAC Single-Phase Circuit with Line Current Connection

Below is an example of Main Channel settings that correspond to the above configuration:

1 Setup #84 A B C

2 Range Vo T3
JHi Lim 22 B 724
41nlin 1B B8R WD
> Sens. s L 724
& Inp, a1sp @ eldH
T Wove N U RN
BFreq.  Genst 5 Ronge: 46
Activate  Prim eAlt

NOTE:

screen number 4.

2-8

I
Oft

[

e ] =1
r".II'I,,,I l_.A.J
.J';-.. |"—| _[_-L 1=t

-—-I

Hr

The example above displays the system default settings of Main Channel Setups
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SOURCE LOAD

LINE A
LINE B
LINE C©

SAFETY GROUND

]
11 ] ke tey ko113 )
CH-B tH. C CH. D

CHAMMEL At LIMNE A - LINE B {¥)
AL B LINE B - LINE C (V)
CHANMEL G LIMNE C - LINE A (V)

Figure 2-5. 240 VAC Three-Phase Delta with Phase to Phase Connections
(5% Tolerance)

Below is an example of Main Channel settings that correspond to the above configuration:

| Setup ¥13 A B C )
2 Fange W oW W O
3dile 2 B T
4lolim 28 228 &8 WU
5 Sens. S 0 WS M

b Inp. T U S T
7 Hove SR B
BFreq.  Gens: B3 Ranger 46 M
fctivate  Print eXit Felp
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SOURCE LOAD

LINE A »
LINE B
LINE C

SAFETY GROUND

]
w1 0-) A +1t-) )= vii-)
MAIN MAIN MAIN MAIN
A CH.B CH.C CH.D

CHANNEL A: LINE A - LINE B (V)
CHANNEL By LINE B - LINE C (V)
CHANNEL Ct¢ LINE C - LINE A (V)

Figure 2-6. 480 VAC Three-Phase Delta with Phase to Phase Connections
(5% Tolerance)

Below is an example of Main Channel settings that correspond to the above configuration:

| Setup #14 4 B C D
2 Range o W W O
JHiLim S84 B4 34 724
lolim 436 46 455 WAD
Senz, Wg B8 mE 724
Imn. G T R T Y Vi
Have LS N S T - R R
6freq.  Sens: B.5 Ronge:r 4585 He
Activate  Print ealt Help

NOTE: The example above displays the system default settings of Main Channel Setups
screen number 14. The defaulr settings of Main Channel Setups screen number
13 are also valid for this type of configuration.
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SOURCE LOAD
LINE A 7N
LINE B W @
LINE C 7 @
SAFETY GROUND I
b (=) A7 +1 - 1aRR +) { - JOURR + 1 |- aueR
MATN MATIN MAIN MAIN
CH. A cH.B CH.C CH.D

CHANNEL A:
CHANNEL B:
CHANNEL C:
CHANNEL i

LINE A -
LINE A CURRENT (A)
LINE B CURRENT (A)
LINE C CURRENT LA}

LINE B (V)

Figure 2-7. 240 VAC Three-Phase Delta with Three Phase Current Connections

(0.5 Amp Isolated Termination Box)

Below is an example of Main Channel settings that correspond to the above configuration:

NOTE:

o g |
o

0

LD I

yH IS 5
o 1l L L
ced CBER BB B
S 1 N
N R TSN .
i 7 S 2R
Sena: 4765 Hz
Frint He L

The example above displays modified settings of Main Channel Setups screen number 16.
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SOURCE LOAD

LINE A =
LINE B =
LINE C =
NEUTRAL
GROUND  »

SAFETY GROUND

I
+1 -3 Ay ) (-} +1 (-} +1t-}
MAIN MAIN MAIN MATN
CH.A CH.B CH.C CH. D

CHANNEL A LINE A - NEUTRAL {V)
CHANNCYL. B: LINE B8 - NEUTRAL (V)
CHANNEL. G+ LINE C - NEUTRAL, (V)
CHANNEL D: NEUTRAL - GROUND (V]

Figure 2-8. 277 VAC Three-Phase Wye Circuit with Neutral-to-Ground Connection

Below is an example of Main Channel settings that correspond to the above configuration:

I Setp#9 A B C |
¢ Range W W ]
JHiLim 293 293 293 H3.d
dlolim 240 24 24l WA
> Sens. e A b oL
& Inp. 7 I R
7 Wave 7% R B U & BN
e freq.  Sener B3 Ronge: &80 K
Hctivate  Print eXit He lp

NOTE: The example above displays the system default settings of Main Channel Setups
7 screen number 9.
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LOAD

LINE A o @
LINE B o N

LINEC e

5

NEUTRAL

D

COMMON GROUND  »

SAFETY GROUND —]

+1 (- JouRR|
MAIN
CH.8

+)(-JORRL K e) (=

CH. C

t LINE A - NEUTRAL (V)
1 LINE A CURRENT {A}
v LINE B CURRENT (A}
+ LINE C CURRENT (A}

Figure 2-9. 120 VAC Three-Phase Wye Circuit with Three Phase Current Connections
(0-5 Amp Isolated Termination Box)

Below is an example of Main Channel settings that correspond to the above configuration:

NOTE:

[ Setup #16 A B
¢ Range VH I
JHi Lim 17

4 Lo Lim 1
3 9ens, 1
6 Imp,

T Wave

B freg.
Activate

L
.
I}
ulie 2.8

gl 2.0

zens: .5 Range:
Print

g 1.
i B.a
g 0.1
A 25,00
A2

exit

Lry ¢

I

a0

E_7C
oo

He

o o

Z
f

[ —

The example above displays the system default settings of Main Channel Setups
screen number 16. These setrings are also valid for the configuration in Figure

2-7.
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SOURCE ' . LLOAD

LINE A »—
MNEUTRAL

OC SOURCE (41 +—
oNE -1
DC SORCE {42
™o (-1
DC SOURCE f+)
THREE (-}

SAFETY GROUND

-

Kedt-3 A e 12 e} i-) 1 i-}
HAIN MA
CH. A CH.B CH.C CH. D

CHANNEL, A1 LINE A - NEUTRAL (V]
CHANMNEL 8@ DC SOURCE ONE
CHANNEL. C» DC SOURCE TWO
CHANNEL, I DG SOURCE  THREE

Figure 2-10. Typical Single-Phase Input and Three 48 VDC Telephone Station Battery Supply

Output Monitoring Connections

Below is an example of a Main Channel Setup Screen that is modified from the preset
condition of setup No.1 to correspond with the above configuration.

NOTE:

2-14

L Setup #1 R B C )

¢ Range vH VL VL il

JHi Lim 138 G208 S8 S0
dloLin BSE 448 440 4.0
o SEnE, A e e mE
& Img, L O U O N
7 s e (S T U
dfreg.  Genst 05 Ronger 4565 H
Aotivate  Frint ekit He

Voltage thresholds for setting 7 (Wave) are set for AC RMS changes. For DC
changes, you must remove the RMS factor of 1.414 (square root of 2). Do this
conversion by multiplying the DC value you want by 0.707 (1/1.414). For
example: If you want 7 VDC as the trip point value, ser the threshold setting to
7X 0.707 = 5 (4.949) VDC.
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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 658:

1. Temperature and 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 separate technical manuals related as follows:

1. T & H Monitor (656-XD-1001) TM-113800 Volume 1
2. Conducted RF Monitor (656-XD-1002) TM-113810 Volume 1
3. Radiated RF Monitor (656-XD-1003) TM-113900 Volume 1

For information on purchasing any or all of these options, and their related technical manual,
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 0-10 V input.
To change any input to 0-40 mA,
contact Dranetz Customer Service
Department for instructions (see 8 |

subsection 1.11).
1
b
b

Preset for Radiated RF Monitoring— 4|_—_——

Preset for Conducted RF Monitoring— 3 I
Preset for Humidity Monitoring—» 2[

6008500006000060
FI T I T 1 ¥ i+ T+ 1 & 1+ 1

Preset for Temperature Monitoring—» 1 :

Figure 2-11. Sensor (Transducer) Channel Inputs
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2.5 OPERATING PROCEDURES

Once the necessary monitoring and communication connections are made, you are ready to
operate the 658. Basic 658 operation consists of the following steps:

Turn the unit on,
«  program the desired parameters and settings,

- allow the unit time to monitor the power line and record events, and

view and analyze recorded events.

Several disk operations are available, including initializing (formatting) a disk, saving data to a
formatted disk, and retrieving data from a disk.$

Information pertaining to remote operations, including communication connections and
procedures, are located in subsections 2,12 through 2.12.3.

Information pertaining to using an external printer with the 658, including connections and
procedures, is located in subsections 2.13 through 2.13.3,

The 658's menu structure, illustrated in figure 2-12, is several levels deep. Commands and
operations are performed through the various menu prompts.

2.6 BEGINNING OPERATION

NOTE: If you are installing the 658 for the first time, or if you have not operated it for
two weeks or longer, plug it in, turn it on, and let it sit for 24 hours to allow the
internal UPS batteries to fully charge. Once the batteries are charged, the
BATTERY CHARGED indicator on the rear panel will light. Turn the unit off
before proceeding with the steps in this subsection.

At this point it is assumed the 658 has been properly connected and is ready for operation.

Turn on the 658. The instrument will automatically perform a series of self-diagnostic tests to

verifying the integrity of its various subsystems. (Refer to Section III in this manual for more
information on the operational test.)

2.6.1 Using the Cursor Keys, Dedicated Keys, and Keyboard

The cursor keys, dedicated keys, and alphanumeric keys are used, in that general use order, to
select menus and menu options throughout the operation of the 658. The cursor keys and
ZOOM key are associated with graph or waveform area selection and enlargement to enhance
area for greater information interpretation in the zoom feature.

Cursor Keys
The cursor keys are primarily used to select menu and menu options due to their simplicity in

movement to select either horizontal or vertical items. In addition, the cursor keys control
zoom window dimensions.

6 Refer to subsections 2.11 through 2.11.4 for more information on these functions.
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Dedicated Keys

Some of the more frequently used functions have dedicated keys such as <PRINT>,
<FEED>, <EXIT>, <HELP> etc. Each of these keys is described in detail in that
functional operation where it is used.

Keyboard
Alphanumeric keys are used for entering site information as well as selecting commands or

options. One key, designated period (.) and semicolon (:), is software selectable dependent on
the text being changed.

2.6.2 Menu Selection

Menu selections are made either through selection of the corresponding line number by a
keyboard numeric key or by using the cursor for highlighting the line (up/down cursor) or
option (left/right cursor) and then pressing ENTER. The cursor keys let you make selections
in four axes; up, down, left, and right. By applying gentle pressure with your index finger
and pivoting it while pressing any one cursor, provides two axes control of that cursor.
Position of the cursor in menu selection is only in the vertical axis to highlight a selection.

The cursors provide for left/right movement for option selection; whereas up/down movement
provide for increasing/decreasing a range of values.

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 number key to enter the number of the

corresponding line selection or by the highlighted capitalized letter in each option or
command).

2.6.3 Start-Up Screen

If all tests are passed, the Start-Up Screen appears:

Dranetz 638 Fover Quality Analyzer
DISPLAY RAM TEST: PRSSED
EVENT MEMORY TEST: PASSED
FEP DATA RAM TEST: PARSSED

@1990 Dranetz Techrologies Inc.,
All Rightz Reserwved
Thur=aday, October 18, 1999 @ 16:18:43

Any malfunction detected during the start-up routine will be listed. See Section III for further
instructions if this occurs. Also, when the 658 is first turned on, a power on event and
reference events are recorded {when the 658 is turned off, a power off event is recorded).
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2.6.4 Status Screen

The Status Screen is displayed immediately after the start-up screen has indicated that all tests
have passed. The Status Screen provides a composite reference of the Main Channel and
Sensor inputs, and an event memory summary.
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Last Event: 11720798 @ 8R40 0

The messages displayed on the Status Screen indicate the following conditions:

monitoring status as of the current date and time,

channels A and B are on (channels C and D are off, N/A),
RMS values of channels A and B,

monitoring is on,

3 events” are in memory and memory is less than 1% full,

the current frequency of the Synchronization channel is 60 Hz,
the active setup is "1",

the active printer is the internal 658 printer®,

Sensor (Transducer) channels are off, and

the last event® recorded was on 11/21/90 at 08:10:01

Use left or right cursor keys to toggle between highlighting MAIN MENU or SCOPE MODE then
press <ENTER>, or use keyboard to select <M> or <S>. Refer to subsection 2.6.6 for a
brief discussion of the Scope Mode.

7 This includes a main channel waveform event, an initial RMS event, and initial frequency event, These events follow a
memory delete of all events.

See subsection 2.13 through 2.13.3 for information o the use of exiernal printers.
This was an initial event, recorded when the unit was turned on.
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2.6.5 Main Menu

The MAIN MENU is the top menu in the 658 menu structure:
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From the MAIN MENU you can work your way down to any menu in the structure.

Possible Selections and What They Mean
Brief descriptions of the Main Menu selections are given below and on the following page.

Selection: 1 Graphic Summaries

Application: Selection 1 puts you in the GraPHIC SUMMARIES MENU where you can plot
RMS, impulse, sensor, and frequency summaries. Summaries can be plotted in multiple days,

specific days and times, previous 24 hours, or previous hour. Summaries can be graphical
illustrations, text descriptions, or both.

Once you are viewing a graphic summary, you can zoom in on a more specific time frame or
view individua! events. Once you are viewing individual events, other menu options are
available to you depending on the type of event being viewed.

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.

Once you are viewing individual events, other menu options are available to you depending on
the type of event being viewed.
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Selection: 3 Status Screen

Application: Selection 3 brings up the STATUS SCREEN previously described in subsection
2.6.4. The Status Screen indicates the monitoring status, Main and Sensor channel status,
Synchronization channel frequency, number of events in memory, percentage of memory used,
the active setup, the time and date of the last event recorded, and the printer output selection.

If an automatic transfer of event memory to disk has occurred, it will also be reported on the
Status Screen.

The MAIN MENU or ScoPE MobDE may be selected from the Status Screen.

Selection: 4 Monitoring Functions

Application: Selection 4 puts you in the MonNITORING 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.

Selection: 5 Disk Operations

Application: Selection 5 puts you in the Disk OPERATIONS MENU where you can load stored
disk information to the 658, save recorded 658 information to a disk, initialize a new disk, and
toggle the auto-transfer mode between "once"” and "multi-* transfer modes. .

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 communication,

change the active printer, and access the 658 system tools (to test memory, and restore factory
preset values for the setups).

Selection: 7HELP!

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

The Scope MobDE provides you with a single or multiple waveform presentation of the Main
Channel input signals in a real-time environment. This display, shown below for setup 001,
quickly provides a visual means of determining the condition of the connected input channels.
The first channel connected in this setup - channel A, is displayed by itseif. Other connected
channels, channel B in this case, must be enabled to be displayed.
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4 . |
4 "
( "l" L R
.\
N
o
- =1 = p -
Chiar iH| i E E
RS 1156y OFF ME e
Fange ZGE.0 OFF M- ]

The display tells you the monitoring signals amplitude and phase relationships, and RMS
values updated at one second intervals. During the time the scope mode is operational,
monitoring and storage of events to memory is temporarily stopped. Waveforms viewed in
Scope Mode may be saved in memory as events by selecting the <SAVE> option,

Options are selectable to provide you with the selected channel amplitude scaling, zoom, and
Total Harmonic Distortion (THD) analysis. Since event scanning is turned off in Scope Mode,
the time option allows you to preset how long the event scanning will be off before returning
to on. While viewing the display a zoom feature is available to permit you to determine
unknown interference frequencies, and amplitude and time characteristics of the displayed
waveforms. Harmonic analysis is provided for fundamental frequencies of 45 to 65 Hz with
graphs displayed of harmonic distribution and harmonic relative content. When viewing any
waveshape or harmonic graph you may print out a record of that event.

Detailed description of the display and options of the Scope Mode are provided in subsection
2.10.2.3.
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2.7 LOCKING KEYBOARD

The keyboard can be "locked” to discourage tampering with the unit. This feature locks-out
commands to the unit from the keyboard.

To Lock The Keyboard

To activate this feature, press < CTRL> <L>. The following message appears briefly on
the screen:

=KEYBOARD IS LOCKED=

This message is displayed when any of the keys are pressed until the keyboard is unlocked..

To Unlock The Keyboard
To unlock the keyboard press <CTRL> <U>.

2.8 PROGRAMMING SETTINGS
When initially programming the 658, the following steps are recommended:

set time and date (subsection 2.8.1)

change site information (subsection 2.8.2)

turn monitoring on (subsection 2.8.3)
. set Main and Sensor Channel thresholds (subsection 2.8.4 through 2.8.4.3)
- clear memory (subsection 2.8.5)
- set auto-transfer mode (subsection 2.8.6)

check status screen (subsection 2.8.7)

check scope mode (subsection 2.8.8)

Setting time 1s through the OTHER FuNCTION MENU,

Changing the site information, clearing the 658 memory, turning monitoring on, and setting
the Sensor and Main Channel thresholds are all accomplished through the MoNITORING
Funcrions MENU (selection 4 from the MAIN MENU).

Checking the status screen is accomplished through the MONITORING FUNcTIONS MENU or the
MAIN MENU.

Setting the auto-transfer mode is accomplished through the Disk OpERATIONS MENU (selection
5 from the MAIN MENU).

2.8.1 Setting Time and Date

The time and date of the 658's internal clock are set through the OTHER FUNCTIONS MENU
(selection 6 from the MAIN MENU).
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From the OTHER FUNCTIONS MENU select option 1, "Set Time and/or Date.” The SET/DISPLAY
TiME AND DATE MENU appears:

Set/Dizplay Time and Date
1 St the Time
¢ Eet o the Date

Time: 113017
Friday, Uctober 19, 199

E Return to the Frevious Feny

The time displayed on the screen is updated every second.

To set the time, select option 1. Time must be entered in a 24 hour format. The screen that
appears explains this and gives several examples. After entering the time, press < ENTER >
to accept the new setting and return to the SET/DisPLAY TIME AND DATE MENU, 10

To set the date, select option 2. You are prompted to enter the date in a mm-dd-yy format,
After entering the time, press <ENTER> to accept the new setting and return to the
SET/DISPLAY TIME AND DATE MENU, 1!

2.8.2 Changing Site Information

The site information is recorded with every event that occurs. The site information is
displayed on screen for RMS event screens and waveform or summary plot Text screens.

When printing an event or summary screen, the site information replaces the menu options in
the printout,12

Since event data can be transferred to a disk, to another 658, or to a PC, the site information
feature is one way of keeping track of which 658 recorded the event data.

The default site information setting is "DRANETZ 658 Power Quality Analyzer”. You can
change this setting to indicate the location where the unit is monitoring, This is accomplished
through the MoNITORING FuNcTIONs MENU (selection 4 from the Mamv Menv).

10y you press <ENTER > without entering a new time, the old time remains in effect.
g you press <ENTER > without entering a new date, the old date remains in effect.

This is only true when printing using the "Print” command. If printing using < CTRL> + < P>, the screen prints out in
its entirety, including the menu options on the top of the screen.
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From the MONITORING FUNCTIONS MENU select option 5, "Change Site Information." The site
information currently in memory is displayed, along with a prompt providing Edit Site
Information.

Edit Site Information

Use right and left arrows to mave cur-—
sor; wuse up and down arrows to select
special characters like %, #,%, etc.
Use + to insert a character, use - to
delete, and ZO0OM to toggle caps lock.

IRANETZ 636 Fower Quality Analyzer

Type a new description of up to 40 characters long. The highlighted cursor displayed is
moved horizontally by the left and right arrow cursors. The description can be upper and
lower case letters, numbers, spaces, and up to 28 special characters. The alphanumeric
keyboard is used to select the letters and numbers, whereas the up and down arrow cursors
scroll through the special character selection menu. To select upper and lower case letters,
position the highlight cursor on the letter to be changed and press <ZOOM > to toggle. Use

< + > to insert a space and <-> to delete any character. To delete the entire line, press and
hold <->.

Once the desired description is selected press <ENTER>. The site information is changed
and the new description is echoed back to you.

ey zite info N
CPEC CHAR &, #7271 _@3t-a="" s ANIOULHY

Keep the changes?

Eggg N

S |

Select Yes or No using the cursors and press <ENTER> or press <Y > or <N> from the
keyboard. Select Yes to keep the changes and return to the MoONITORING FUNCTIONS MENU. If

you wish to make further changes, select No and the screen will return to the Edit Site
Information menu.

2.8.3 " Enable/Disable Monitoring

In order for the 658 to monitor the connected channels, event scanning must be enabled.i?

This is accomplished through the MonIToRING FuNcTIONs MENU (selection 4 from the MAIN
MENU). -

From the MonrTorING FuNcTIONs MENU select option 4, "Turn Monitoring On/Off." The
screen that appears indicates whether monitoring is presently on or off.

13 The default condition for event scanniang is "Enabled”.
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If monitoring is presently on, a screen such as the following appears:

Togmle Event Scanning On/Off
Currently, Bvert Scomning is ON

Turn Scarning OFF?

Use cursors to select highlight "Yes" or "No" and press <ENTER> or select <Y> or
<N> with keyboard.

If monitoring is presently off, a screen such as the following appears:
Toggle Event Scanning On/0ff
Currently, Event Sconning is OFF

Do you want ta turn Scanning ON?

[
?

1

If you select "No" you are returned to the MONITORING FUNCTIONS MENU.

If you select "Yes" the following screen appears, prompting you for the Main Channel Settings
to activate.

Change Manitoring Setup Used

tnter o New Setup Mumber 1-16 or
Enter @ for defoult,

Enter (W) to exit

trder (K2 to get HELP

Then press <ENTER?

Monitar with which Setup? =)
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When monitoring is turned on a reference event is taken of all active channels.
NOTE: Event Scanning is automatically turned off when 658 memory is full. Memory is
Sfull when there is not enough room to store a worst case event. If an initialized

disk is in the disk drive, events are automatically dumped to disk, freeing up
memory for more events.14

2.8.4 Setting Monitoring Thresholds

Main and Sensor Channel thresholds are set through the MoNIToRING FUNCTIONS MENU
(Selection 4 in the MAIN MENU), which is illustrated below.

fanitoring Functions Ve
Main-Channel Set )
Sensar Channel Setups

Delete ALL Events in Memary

& Turn Monitoring On/OFt

5 Change Site Information

b Return to the Stotus acreen
7R

’

1
o C
-
“
!

2.8.4.1

Drarietz 658 Power Quality

Analyzer

Fridaey, October 19,

1994 @ 11:47:41

Main Channel Settings

Selection 1 from the MonrTorING FuNcTIONS MENU brings up the Main Channel Setups

Screen:

| Setup #01 A B C D

2 Range ¥ VH Mt O
JHiLim 87 724 T4
4lolinm 1 1 BB Wb
5 Sens, Py B a4 TEd
b Imp ples AW el2@ 612
7 e ae e Va4 T
8 Freq.  Serm A5 Romger 4080 hz
Activate  Frint eXii telp

14 gelection 5 on the DISK OPERATIONS MENU jets you select whether event data is dumped only once or repeatedly.

2-28



TM-115000-G1

Sixteen different setup screens (numbered 1 through 16) are available. The first screen
displayed is the currently active one.

These screens each have different default settings which can be changed to meet your
requirements. Appendix C provides a listing of all 16 default settings.

You select individual options to change their settings. When you select an option, it is
highlighted on the screen.

NOTE: When a line or selection is highlighted, if you press <ENTER> before making
) any changes, nothing on the screen is affected.

If you select options 2 through 7, the channel letters are also highlighted, indicating that you
must next select the channel whose value you wish to change for that option.!3 Next, type in
the new value and either press <ENTER> or select the next channel whose value you wish to
change for that option. After making all the desired changes for that option, press

< ENTER> to accept the changes. Then select the next option to change.

After changing the displayed settings, press <A > to activate the new setup, otherwise the old
setup values are still active. If you forget to activate the settings a cautionary note will appear
on the display reminding to return to activate the settings or continue.

NOTE: The cursor keys are not active in the Main Channel and Sensor Setup screens.

Help screens are available for the various options by pressing <HELP> while the option is
highlighted. If no option is highlighted, a general help screen appears that explains how to
select an option. The help screens also list the acceptable ranges when applicable.

To display a different setup, highlight option number 1, "Setup." Press <+> to
sequentially advance through the screens. Press <-> to move through the screens in reverse

order. To "jump" to a particular screen, type in the desired setup screen number in a 2-digit
format (for example, <0> <6>).' Press <ENTER> to un-highlight the option.

To change the voltage or current range for an input channel, highlight option number 2,
“Range." Each time the channel letter is pressed, the corresponding channel setting changes.
The available settings for Channel A are "VH," "VL," and "OFF." For Channels B, C, and
D, the available settings are "VH," "VL," "OFF", "I5," "I30," "1300," and "I3K."

“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-to-ground or low-voltage DC
monitoring.7

Current settings should be used with the corresponding probe.

NOTE: The current range is dictated by the probe used, for instance, if the TR-20194
probe is used, "1300" is the only allowable range.

L5 Selecting another option before selecting & channel highlights that option instead. Selecting the same option twice without
selecting a channel un-highlights the option.

16 1 only one digit is entered (for example, <6>), you must press <ENTER > to jump to that screen,

17 At least one channe! must be “ON* at any given {ime. Channel A is usually the default for synchronization. If channel A
is "OFF," then at lzast one of the remaining channels must be set to "VH," ~I5," "130,” "1300," or "I3K.”
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The acceptable ranges are described in TaeLE 2-1 below:

TABLE 2-1 AccEPTABLE RANGES FOR VOLTAGE AND CURRENT

V RMS Range VY pk Impulse Range Waveform (V RMS) Envelope
VH = 0 to 724 V RMS - 24 to 6120V - 20724 V
VL = 0to 72.4 V RMS - 2.4t0612V - 02t072.4V
OFF = No Monitoring
A RMS Range A pk Impulse Range Waveform (A RMS) Envelope
IS = 0to 7.24 A RMS! - 0.24t025 A - 0.02t07.24 A
130 =0t0 72.4 ARMS? - 2.4t0250 A - 02t072.4 A
1300 =0to 724 ARMS? - 24 to 2500 A - 210724 A
I3K = 0 to 7240 A RMS¢ - 240 to 25000 A - 20to 7240 A

1 yUge only the 0-5 A isolated CT Termination Box (110635-G2) with any 0-5 A secondary probe in this range.
Use only the TR-2021 current probe in this range.

Use only the TR-2019A current probe in this range.

Use Dranetz P/N 110639-G1 (CT Termination Box and TR-2015A 3000 A current probe) or the TR-2023 current probe {with intzrnal
termination) in this range. If input will not be exceeding 1000 A, the TR-2022 current probe may be used.

After you have set the desired range, you can set the range for another input channel, or press
< ENTER> to un-highlight the option.

To enter a value for the RMS High Limit, highlight option number 3, "Hi Lim," then select
the channel whose High Limit you wish to set. {The acceptable RMS High Limits are listed in
TABLE 2-2.) Type in the desired value.!® Press <ENTER> to accept this setting and un-
highlight this option, or select the next channel whose High Limit you wish to set. The 658
monitors Voltage or Current RMS values on a cycle by cycle basis, and an event is recorded

when the RMS value for any cycle goes above or returns below the High Limit you set for that
channel.

To enter a value for the RMS Low Limit, highlight option number 4, "Lo Lim," then select
the channel whose Low Limit you wish to set. (The acceptable RMS Low Limits are listed in
TABLE 2-2.) Type in the desired value.!? Press <ENTER> to accept this setting and un-
highlight this option, or select the next channel whose Low Limit you wish to set.

The 658 monitors Voltage or Current RMS on a cycle by cycle basis, and an event is recorded

when the RMS for any cycle drops below or returns above the Low Limit you set for that
channel.

To enter a value for RMS Sensitivity, highlight option number 5, "Sens," then select the
channel whose RMS Sensitivity you wish to set. (The acceptable RMS Sensitivity range is
listed in TABLE 2-2.) Type in the desired value. Press <ENTER> to accept this setting and
un-highlight this option, or select the next channel whose RMS Sensitivity you wish to set.

The 658 monitors Voltage or Current RMS on a cycle by cycle basis. An event is recorded

when the RMS for any cycle changes by more than the programmed sensitivity while out of
the limits set for that channel.

18 The High Limit cannot be lower than the existing Low Limit.
19 The Low Limit cannot be higher than the existing High Limit.
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Table 2-2. Legal RMS Thresholds

Range High Limit Low Limit Sensitivity
IS5 0.01-724 ARMS (0.00-7.24 ARMS 0.01 - 7.24 A RMS
130 0.1-72.4 A RMS 0.0-72.4 A RMS 0.1-72.4 ARMS
1300 01 - 724 A RMS 0-724 A RMS 1 -724 A RMS
I3k 10 - 7240 A RMS 0 - 7240 A RMS 10 - 7240 A RMS
VH 01 - 724 V RMS 0-724 VRMS 1-724 V RMS
VL 0.1-72.4 VRMS 0.0-72.4 VRMS 0.1-72.4 A RMS

To change the impulse threshold for an input channel, highlight option number 6, "Imp."
Press the letter on the keyboard corresponding to the input channel you want to change. Type
in the new impulse threshold. See table 2-3 for legal impulse thresholds. At this point you
can change the impulse threshold for another input channel by selecting that channel, or press
<ENTER > again to un-highlight the option.

Impulses, also called spikes, fast transients, or (in some disciplines) surges, are measured from
their point of origin on the waveform to the maximum positive or negative amplitude point.

The example below illustrates a positive and a negative impulse.

Example "+ " and "-" Impulses

—_
+ IMP
- IMP
—

\

Table 2-3. Legal Impulse/Waveshape/Frequency Thresholds

Range Impulse Limit Waveshape Limit Frequency Sens
I5 00.24 - 61.20 Amps  0.02 - 7.24 ARMS 0.1-9.9Hz
130 002.4 - 612.0 Amps  00.2 - 72.4 ARMS 0.1-99Hz

1300 0024 - 6120 Amps 002 - 724 ARMS 0.1-9.9Hz
I3k 00240 - 61200 Amps 0020 - 7240 ARMS 0.1 -9.9 Hz
VH 0024 - 6120 Volts 002 - 724 VRMS 0.1-99Hz
VL 002.4 - 612.0 Volts  00.2 - 72.4 VRMS 0.1-99Hz

To change the waveform envelope, highlight option number 7, "Wave." Press the letter on
the keyboard corresponding to the input channel you want to change. Type in the new
waveform envelope. See table 2-3 for threshold limits. At this point you can change the
waveform envelope for another input channel by selecting that channel, or press < ENTER>
again to un-highlight the option.

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
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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", "surges" or “swells"), or the result of shorter sub-cycle
disturbances, such as notching or harmonic distortion (see examples below). The value set for
this threshold is based on the sinewave input and corresponds to the AV or Al change
determining the size of the envelope.

In the two following examples, the waveform envelope is set to 10 V RMS with nominal
voltage of 120. The envelope becomes 110 to 130.

Example Sag

Envelope of
Acceptable Wave Change

Example Disturbance

Envelope of
Acceptable Wave Change

To _change the frequency sensitivity threshold and range, highlight option number 8,

"Frequency." Type in the new frequency threshold and press ENTER See table 2-3 for the
frequency sensitivity threshold.

The frequency threshold represents the reference or “sync" channel, which is usually channel
A, and indicates the allowable change in frequency before a frequency event is recorded.2®

If the 400 Hz option is installed you can change the frequency range. Press <R> to toggle
between 45-65 Hz and 310-445 Hz.

NOTE: 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 active.

20 Changes in frequency on the reference channel are reporied as frequency change events or as Graphic Summary plots of

frequency vs. time. Changes of frequency on other main input channels appear as waveform events, The fiequency of
these waveforms can be determined using the zoom function when viewing events,
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2.8.4.2 Sensor Channel Settings

Selection 2 from the MonrTorING FUNCTIONS MENU brings up the Sensor Channel Setups
Screen:

Sensar Chanrel Setups
{ Charnel ....00.00
2 Status ..o OFF
Span Yalue ..., SO
Zero Yolue ..., -HARES
Units oovoiovinn, Deg. C
Sensitivity ... B2

L

LFT [

1
(il

Fr-int ehlt Help

If the 658 is equipped with the optional Transducer board, it can monitor up to eight sensor
channels. To activate a Sensor Channel, the Sensor Channel's status (line 2) must be turned
ON. The channel becomes active when you exit from the Sensor Channel Setups screen.
Selecting <A >ctivate from the Main Channel Setups screen will cause an initial Sensor
Channel Event to be recorded for all Sensor Channels that are ON,2!

NOTE: Cursor keys are not active in Sensor Channel Setup screen.

Up to eight different setup screens are available, one corresponding to each available channel.
Channels 1 and 2 are preset for the T&H Monitor, channel 3 is preset for the Conducted Radio
Frequency Sensor, and channel 4 is preset for the Radiated Radio Frequency Sensor.

Each has different default settings which can be changed to meet your requirements. To

change a setting, you must first select the setting option. When you select an option, it is
highlighted on the screen.?? Next, type in the new value and press ENTER.

NOTE: When a line or selection is highlighted, if you press <ENTER> before making
) any changes, nothing on the screen is affected.

Help screens are available for the options by pressing < HELP> when the option is

highlighted. If no option is highlighted when <HELP> is pressed, a general help screen
appears.

Press <EXIT> or <X> to exit back to the REMOTE SETUPS MENU.

Press <PRINT> to print the screen.

21 If < A>ctivate is not selected from the Main Channel Setups screen afier & sensor channel has been active, no initial

event will be recorded for that channel. The first event recorded for that channe| will be when the monitored input changes
by more than the specified threshold.

You must un-highlight the current option before you can highlight another option.

2-33



TM-115000-G1

To displa ifferen up, highlight option number 1, "Setup." Press <+ > to

sequentially advance through the screens. Press <~> to move through the screens in reverse

order. To "jump" to a particular screen, type in the desired setup screen number. Press
< ENTER> to un-highlight the option.

To change the monitoring status of the displayed channel, highlight option number 2,
"Status." Press <SPACE> to toggle the status between “ON" and "OFF." To accept the
new status and un-highlight the option, press <ENTER>.

To change the span_, highlight option number 3, "Span Value". Use the keyboard to type in
the new value and press <ENTER> to accept the change and un-highlight the option.

"Span Value" and "Zero Value" (option number 4) are used in conjunction with " Units"
(option number 5), to fit the voltage output of the input transducer to a linear equation and to
generate appropriate unit values.

Span refers to the nearest integer units output of a transducer at the full scale (10 volts) of the
input. If the full scale output of the transducer is greater or less than 10 V DC, set span to
what a 10 V DC output would indicate. Span and zero value setups are signed integers
ranging from  -32,768 to +32,767.

To change the Zero Value, highlight option number 4, “Zero Value." Use the keyboard to
type in the new value and press <ENTER> to accept the change and un-highlight the option.

“Span Value" (option number 3) and "Zero Value" are used in conjunction with "Units"

{option number 5}, to fit the voltage output of the input transducer to a linear equation and to
generate appropriate unit values.

The zero value refers to the nearest integer units output of a transducer at 0 volts of the input.
Span and zero value setups are signed integers ranging from -32,768 to +32,767.

To enter a text description of the units being monitored, highlight option number 5,
"Units." Use the keyboard to type in the desired description, which can be up to 6 characters
long. Press <ENTER> to accept the change and un-highlight the option.

To set the allowable threshold of activity before an "event" occurs, highlight option

number 6, “Sensitivity." Use the keyboard to type in the new value and press <ENTER> to
accept the change and un-highlight the option.

The acceptable range is between 0.1 and 99.9 and represents a percentage of the total span.
When the current reading deviates from the previous event by more than the programmed
threshold, a new event is recorded.

Adjust the sensitivity percentage to correspond directly to the variance required for an event to

be recorded. The following formula can be used to derive the sensitivity from the percentage
values:

Event Sensitivity = Sensitivity X (Span Value - Zero Value).
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Refer to the appropriate technical manual pertaining to the available sensor channel options,
These manuals each include a table listing 20 common sensitivities and what percentage to
program this selection to obtain the indicated sensitivity.

The sensor related technical manuals are as follows:

1. T & H Monitor (656-XD-1001) TM-113800 Volume 1

2. Conducted RF Monitor (656-XD-1002) TM-113810 Volume 1

3. Radiated RF Monitor (656-XD-1003) TM-113%00 Volume 1
2.8.4.3 Activate

Whenever you change a Main Channel setup, you must press <A > to activate it. When a
new setup is activated, an initial event is captured of all monitored channels.

After you activate a new setting, a status screen appears indicating the new settings. From the
status screen you return to the Mamw Menuv.

If you don't press <A>, the settings of the old Setup Screen remain active.
If you press <EXIT> after making changes, a screen appears warning you that the changes

you made have not been activated. From this screen you can select to return to the setup

screen or the MONITORING FUNcTiONs MENU. If you press < EXIT> without making changes,
you return directly to the MONITORING FUNCTIONS MENU.

If you change the sensor channel settings you do not need to Activate the changes. An initial
event is not taken, but an event is recorded as soon as a significant change takes place. (If you

wish an 1initial event to be taken, simply select <A > ctivate from the Main Channel Setups
screen. An initial event of all active channels, including Sensor Channels, is recorded.)??

2.8.5 Clearing Memory
Before beginning monitoring, it is a good idea to clear the 658 memory.

The 658 memory is cleared through the MONITORING FUNCTIONS MENU (selection 4 from the
MAIN MENU).

NOTE: If you have previously recorded event data using the 658, you may want to save
this information to a disk before clearing memory.

From the MoNITORING FUuNcTIONS MENU select option 3, "Delete ALL Events in Memory."
You are prompted to confirm this selection,

If you select "N", you are returned to the MONITORING FUNCTIONS MENU.

If you select "Y", all events in memory are erased and you are returned to the MONITORING

Funcrions MENU. If event scanning is on, new reference (initial) events are immediately
recorded.

CAUTION
Once event MEMORY has been erased, it CAN NEVER BE RECOVERED,

23 Clearing memory and turning monitoring on also captures initial events for all active channels.
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2.8.6 Setting Auto-Transfer Mode

Event Scanning is automatically turned off when 658 memory is full, unless a data transfer
occurs. (Memory is full when there is not enough room to store a worst case event.)

If an initialized disk is in the disk drive, events are automatically transferred to the disk when
the 658 memory is filled. You select whether event data is automatically transferred to disk
only the first time event memory is filled, or every time that event memory fills up.

This is accomplished through the Disk OpErRATIONS MENU (selection 5 from the MAIN MENU).

Selection 5 from the Disk OPERATIONS MENU reads either "Auto Xfer to Disk -Multi-" or

" Auto Xfer to Disk -Once-". Each time this option is selected, it toggles between -Once- and
-Multi-.

If -Once- is displayed, the first time the 658 memory fills, it 1s dumped to disk and event
scanning resumes. If the memory fills a second time, event scanning is turned off.

NOTE: If the event disk is replaced with another (initialized) disk after the data transfer
) and during continued monitoring, the 658 senses that a new disk is in place and

will dump once to the new disk if memory fills again. This process can be
repeated.

If -Multi- is displayed, every time the event memory is full event data is dumped to the event
disk. Anything previously recorded on the event disk is lost.

2.8.7 Checking Status Screen

After changing settings, you should view the Status Screen to verify the settings. This can be
accomplished in several ways.

When you activate a new setup, a revised Status Screen is automatically displayed.

Selection 6 from the MoNITORING FuNcTIONs MENU also displays the status screen. You
cannot return to the MAIN MENU from this screen without first viewing the Status Screen. This
is s0 you can view the changes you have made to the monitoring functions of the 658.

You can also view the Status Screen by selecting option 3 from the MaIN MENU.

The Status Screen indicates:

current date and time
whether monitoring 1s on or off,
. what Main channels are on and the RMS values of the on channels,
»  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 printer selected,?4 and

if an automatic save to disk function has just occurred, a message indicating its time
and date appears

24 5ee subsections 2.13 through 2.13.3 for information on the use of external printers.
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Select MAIN MENU or ScopeE MODE and press < ENTER> to make selection.,

2.8.8 Checking Scope Mode

After viewing the status screen, you may want to verify the main channel setups by viewing
the active channel waveshapes in real-time. The scope mode can be accessed from the Status
Screen by highlighting Scope MobE and pressing <ENTER> or <S>, or from the View
EVENTS MENU by selecting option 3 ENTER ScoPE MODE.

The scope mode provides a real-time display of the active channels and permits phase and
amplitude comparisons of multi-phase AC networks. It also permits voltage and current
single-phase comparisons.

When the scope mode is enabled, monitoring and recording of all events is stopped. The real-
time display provides you with visual monitoring and also the ability to save (record) any
waveforms you are viewing. The information on the display is updated at a one second rate.

You can record the viewed waveforms as events by selecting the Save option by pressing
<S§> when you determine the waveforms are of interest to record as events. The events
recorded can be viewed by selection through the VieEw EvenTs MENU. Each time Scope Mode

is entered a Monitoring Off event is stored in memory. After exiting Scope Mode a
Monitoring On event and a set of Initial events are recorded.

2.9 MONITORING DATA

Once all the correct connections have been made and the desired thresholds and parameters
have been set, the 658 can be left to do its monitoring.

If the beeper is enabled, the 658 emits a beep every time an event is recorded. This feature

can be turned on or off through the recorded OTHER FUNCTIONS MENU (selection 6 from the
MAIN MENU).

If the beeper is off, selection 2 on the OTHER FUNCTIONS MENU reads "Turn Beeper On."
Press <2> to turn the beeper on.

If the beeper is on, selection 2 on the OTHER FuncTions Menu reads "Turn Beeper Off." Press
<2> to turn the beeper off.

2.10 VIEWING AND ANALYZING DATA

After events have been recorded by the 658, you are ready to begin viewing and analyzing
event data. There are two main ways you can approach this:

1) by viewing graphic summaries;
2) by viewing individual events,

A graphic summary is a time plot of a particular type of event recorded on a particular
channel. To view a graphic summary, select option 1 from the MAIN MENU. (Refer to
subsections 2.10.1 through 2.10.1.5 for more information.)

You can select to view individual events either through the Mam Menu or from the graphic
summaries.
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When viewing events from the MAIN MENU (option 1, "View Events"), you can immediately
view a selected event by entering the event number or the time and date the vent occurred.
(Refer to the "Zoom" and "View" features discussed in subsection 2.10.1.5 for more
information on estimating date and time of events.)

When viewing events from the graphic summaries, you can start viewing events from a

selected point in the time plot. (Refer to subsections 2.10.2 through 2.10.2.5 for more
information.)

Once you are viewing individual events you can page forward or backward through all events
in memory. You can also jump to a specified event number. At this point, the only difference
between viewing events from a graphic summary or directly from the "View Events" option is
what happens when you exit from viewing individual events:

If you chose to view events through the "View Events" option, you are returned to
the MAIN MENU,

If you chose to view events from a graphic summary, you are returned to the
graphic summary that was displayed prior to viewing individual events.

2.10.1 View Graphic Summaries

To view a graphic summary of recorded events, select option 1 from the MAIN MENU. The
GRAPHIC SUMMARIES MENU appears (illustrated below), allowing you to choose the type of
events to be plotted.

~ Graghic Sumaries eny
4 Plot RYe/Inpulse Summariy!
? Flot Frecuency Summary

3 Flat Senzor Channel Summary

lranetz &23 Powsr SQuality Analgzer
Froiday, October 19, 1920 @ 13:24:14

POSSIBLE SELECTIONS AND WHAT THEY MEAN
Brief descriptions of the GrAPHIC SUMMARIES MENU selections are given below and on the
following page, along with the number of the subsection to turn to for additional information.

Selection: 1 Plot RMS/Impulse Summary

Application: Displays an RMS/Impulse summary plot of events recorded over a user
specified time span. A different summary is available for each active Main Channel. This
selection is discussed in subsection 2.10.1.1
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Selection: 2 Plot Frequency Summary

Application: Displays a summary plot of frequency change events recorded over a user
specified time span. This selection is discussed in subsection 2,10.1.2

Selection: 3 Plot Sensor Channel Summary

Application: Displays a summary plot of Sensor Channel events recorded over a user

specified time span. A different summary is available for each active Sensor Channel. This
selection is discussed in subsection 2.10.1.3

Selection: 6 Return to Main Menu

Application: Selection 6 returns you to the Man MEnv.

Selection: 7HELP!

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

2.10.1.1 Plot RMS/Impulse Summary Menu

Selection 1 in the GraPHIC SUMMARIES MENU puts you in the PLoT RMS/IMPULSE MENU

(illustrated below) which allows you to select the Main Channel to be plotted and the time span
for the plot.

Plot R/ Impulse Menu
Chanre - to ke Plotted::
F le Doyz...
F

[N

iot Multip
3 Flot Daytsd by Hour:PlinSec. .
Plot Previous 24 Hours
Flot Previous Hour
Return to Previaus HMenu
HELF !

Dranetz &53 Fower Guality Analyzer
Friday, Octobker 19, 19990 @ 13:25:329

[0 R oy e O

—

—J I

Possible Selections and What They Mean

Descriptions of the PLoT RMS/IMPULSE SUMMARY MENU selections are given on the following
pages.
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Selection: 1 Channel to be Plotted

Application: Selection 1 cycles the channel to be plotted from A through D.25 The desired
channel should be selected before choosing a time span to plot.

Selection: 2 Plot Multiple Days
Application: Selection 2 immediately prompts you for a start date for the plot:
Start Date mm-dd-yy =>

Type in a date in the requested format and press return. If you press <ENTER> without
entering a start date, the date of the first RMS or waveform event in memory for this channel
is used as the default.

You are then prompted for an end date for the plot:
End Date mm-dd-yy =>
Type in a date in the requested format and press <ENTER>. If you press <ENTER >

without entering an end date, the date of the last RMS or waveform event in memory for that
channel is used as the default.

You are then prompted to press <ENTER> to execute the plot. An example of an
RMS/Impulse summary plot is located in subsection 2.10.1.4. Menu selections available from
the RMS/Impulse summary screen are explained in subsection 2.10.1.5.

NOTE: The maximum length for a graphic summary is 7 months. If you enter a time
span greater than 7 months, a message appears telling you to enter a new time
span.

Selection: 3 Plot Day(s) by Hour:Min:Sec...
Application:  Selection 3 immediately prompts you for the start date:
Start Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER>

without entering a date, the date of the first RMS or waveform event in memory for this
channel is used as the start date.

You are then prompted for a start time:

Start Time hh:mm:ss =>

25 If the selected channet was not active during the 1ime span you select, a message to this effect appears when you try to
plot the graph.
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Enter a time in military format and press <ENTER>. If you press <ENTER> without
entering a time, the time of the first RMS or waveform event for this channel (since midnight)
of the start date is taken as the default. If minutes or seconds are not entered, they are

assumed to be "0" (for example: 2 PM = 14 <ENTER> = 14:00 <ENTER> = 14:00:00
<ENTER >).

You are then prompted for an ending date:
End Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER>
without entering a date, the date of the last RMS or waveform event in memory for this
channel is used as the ending date.

You are then prompted for an ending time:

End Time hh:mm:ss =>
Enter a time in the requested military format and press <ENTER>. If you press
<ENTER > without entering a time, the time of the last RMS or waveform event in memory

for this channel and day is taken as the default. If minutes or seconds are not entered, they are

assumed to be "0" (for example: 12 <ENTER> = 12:00 <ENTER> = 12:00:00
<ENTER >).

You are then prompted to press <ENTER> to execute the plot. An example of an
RMS/Impulse summary plot is located in subsection 2.10.1.4. Menu selections available from
the RMS/Impulse summary screen are explained in subsection 2.10.1.5.

Selection: 4 Plot Previous 24 Hours

Application: Selection 4 immediately plots the previous 24 hours. An example of an
RMS/Impulse summary plot is located in subsection 2.10.1.4. Menu selections available from
the RMS/Impulse summary screen are explained in subsection 2.10.1.5.

Selection: 5 Plot Previous Hour

Application: Selection 5 immediately plots the previous hour.  An example of an
RMS/Impulse summary plot is located in subsection 2.10.1.4. Menu selections available from
the RMS/Impulse summary screen are explained in subsection 2.10.1.5.

Selection: 6 Return to Previous Menu

Application: Selection 6 returns you to the GRAPHIC SUMMARIES MENU.

Selection: 7HELP!

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

Selection 2 in the GRAPHIC SUMMARIES MENU puts you in the PLOT FREQUENCY MENU
(illustrated below), which allows you to select the time span for the plot.2¢

Dranetz &5 Power Quality Analyzer
Friday, Cctober 13, 1938 & 13:43:21

Possible Selections and What They Mean
Descriptions of the PLoT FREQUENCY MENU selections are given below and on the following
pages.

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

Start Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>, If you press <ENTER>

without entering a start date, the date of the first frequency event in memory is used as the
default.

You are then prompted for an end date for the plot:
End Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER>

without entering an end date, the date of the last frequency event in memory is used as the
default.

You are then prompted to press <ENTER> to execute the plot. An example of a Frequency
summary plot is located in subsection 2.10.1.4. Menu selections available from the Frequency
summary screen are explained in subsection 2.10.1.5.

TE: The maximum length for a graphic summary is 7 months. If you enter a time
NOTE: span greater than 7 months, a message appears telling you to enter a new time
span.

26 The frequency plot charts changes in the primary synchronization channel, not individual channels.
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Selection: 2 Plot Day(s) by Hour:Min:Sec...
Application: Selection 2 immediately prompts you for the start date:
Start Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER >

without entering a date, the date of the first frequency event in memory is used as the start
date.

You are then prompted for a start time:

Start Time hh:mm:ss =>
Enter a time in the requested format and press <ENTER>. If you press <ENTER>
without entering a time, the time of the first frequency event (since midnight) of the start date
is taken as the default. If minutes or seconds are not entered, they are assumed to be "0" (for
example: 12 <ENTER> = 12:00 <ENTER> = 12:00:00 <ENTER>).
You are then prompted for an ending date:

End Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER>

without entering a date, the date of the last frequency event in memory is used as the ending
date.

You are then prompted for an ending time:

End Time hh:mm:ss =>
Enter a time in the requested format and press <ENTER>. If you press <ENTER>
without entering a time, the time of the last frequency event in memory is taken as the default.
If minutes or seconds are not entered, they are assumed to be "0" (for example: 12
<ENTER> = 12:00 <ENTER> = 12:00:00 <ENTER>).
You are then prompted to press <ENTER > to execute the plot. An example of a Frequency

summary plot is located in subsection 2.10.1.4. Menu selections available from the Frequency
summary screen are explained in subsection 2.10.1.5.

Selection: 3 Plot Previous 24 Hours

Application: Selection 3 plots the previous 24 hours. An example of a Frequency summary

plot is located in subsection 2.10.1.4. Menu selections available from the Frequency summary
screen are explained in subsection 2.10.1.5.

Selection: 4 Plot Previous Hour

Application: Selection 4 immediately plots the previous hour. An example of a Frequency
summary plot is located in subsection 2.10.1.4. Menu selections available from the Frequency
summary screen are explained in subsection 2.10.1.5.
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Selection: 6 Return to Previous Menu

Application: Selection 6 returns you to the GRAPHIC SUMMARIES MENU.

Selection: 7HELP!

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

2.10.1.3 Plot Sensor Channel Summary Menu

Selection 3 in the GRAPHIC SUMMARIES MENU puts you in the PLor SENsor CHANNEL MENU

(illustrated below), which allows you to select the Sensor Channel to be plotted and the time
span for the plot.

Plot Sensor Channel ffery
- Chonnel Ao -pe-Platted: 8l
¢ Plot Hultiple Days...
3 Plat Day(s) by Hour:MiniSec. .
4 Plot Previous 24 Hodrs
5 Plot Previous Haur
b Return to Previous Menu
7 HELP

Dranetz 652 Power Quality Analyzer
Friday, October 19, 1999 @ 13:44:47

Possible Selections and What They Mean

Descriptions of the PLot Sensor CHANNEL MENU selections are given below and on the following
pages.

Selection: 1 Channel to be Plotted

Application: Selection 1 sequences the channel to be plotted from Sl through S8.27 The
desired channel should be selected before choosing a time span to plot.

Selection: 2 Plot Multiple Days

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

start Date mn-dd-yy =>

27 If the selected channel was not aclive during the lime span you select, a message to this effect appears when you try to
plot the graph.
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Type in a date in the requested format and press return. If you press <ENTER> without

entering a start date, the date of the first event in memory for the specified Sensor Channel is
used as the default.

You are then prompted for an end date for the plot:
End Date mm-dd-yy =>

Type in a date in the requested format and press return. If you press <ENTER> without
entering an end date, the date of the last event in memory for the specified Sensor Channel is
used as the default.

You are then prompted to press <ENTER> to execute the plot. An example of a Sensor
Channel summary plot is located in subsection 2.10.1.4. Menu selections available from the
Sensor Channel summary screen are explained in subsection 2.10.1.5.

NOTE: The maximum length for a graphic summary is 7 months. If you enter a time
span greater than 7 months, a message appears telling you to enter a new time

span.

Selection: 3 Plot Day(s) by Hour:Min:Sec...

Application: Selection 3 immediately prompts you for the start date:
Start Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER>
without entering a date, the date of the first event in memory for the specified Sensor Channel

is used as the start date.
You are then prompted for a start time:

Start Time hh:mm:ss =>

Enter a time in the requested format and press <ENTER>. If you press <ENTER>
without entering a time, the time of the first event (since midnight) for the specified Sensor
Channel of the start date is taken as the default. If minutes or seconds are not entered, they

are assumed to be "0" (for example: 12 <ENTER> = 12:00 <ENTER> = 12:00:00
<ENTER>).

You are then prompted for an ending date:
End Date mm-dd-yy =>

Type in a date in the requested format and press <ENTER>. If you press <ENTER>

without entering a date, the date of the last event in memory for the specified Sensor Channel
is used as the ending date.

You are then prompted for an ending time:

End Time hh:mm:ss =>
Enter a time in the requested format and press <ENTER>. If you press <ENTER>
without entering a time, the time of the last event in memory for the specified Sensor Channel

is taken as the default. If minutes or seconds are not entered, they are assumed to be "0" (for
example: 12 <ENTER> = 12:00 <ENTER> = 12:00:00 <ENTER>).
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You are then prompted to press <ENTER>> to execute the plot. An example of a Sensor
Channel summary plot is located in subsection 2.10.1.4. Menu selections available from the
Sensor Channel summary screen are explained in subsection 2.10.1.5.

Selection: 4 Plot Previous 24 Hours
Application; Selection 4 immediately plots the previous 24 hours. An example of a Sensor

Channel summary plot is located in subsection 2.10.1.4. Menu selections available from the
Sensor Channel summary screen are explained in subsection 2.10.1.5.

Selection: 5 Plot Previous Hour
Application: Selection 5 immediately plots the previous hour. An example of a Sensor

Channel summary plot is located in subsection 2.10.1.4. Menu selections available from the
Sensor Channel summary screen are explained in subsection 2.10.1.5.

Selection: 6 Return to Previous Menu

Application: Selection 6 returns you to the GRaPHIC SUMMARIES MENU.

Selection: 7HELP!

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

2.10.1.4 Sample Summary Plots

If the starting time you selected to plot is before any events of the type you specified occur,
the graph will begin with the time and date of the first specified type of event in the selected
time frame. Therefore, if you enter 10:00 am on the 15th as the starting time and date, but no
events are recorded before 2:30 pm on the 16th, the graphic summary would begin with the
event recorded at 2:30 pm on the 16th. In this way the data is displayed to its optimum
resolution, and is not needlessly compressed.
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Below is a sample RMS/Impulse summary plot?8:

[PPiﬁt | Text I{Nex ]

|
Vrms [ RMS Ch.R 2/89.90 — 2/15/58

1z24.8

1426
Ypeak
128z

The type of plot, the channel the events were recorded on, and the time-span plotted appear
along the top of each plot. Coarsely dotted horizontal lines on each plot indicate the maximum
and minimum values recorded in this time span. These values are displayed to the left of the
time plots. The RMS High and Low Limits, when shown, appear as finely dotted horizontal
lines. The bottom of each graph above is marked in 24 hour divisions. The size of the
divisions is indicated on the bottom of the screen and varies depending on the size of the plot.

The available menu selections (displayed at the top of the screen) are discussed in subsection
2.10.1.5.

Below is an example Frequency Summary Plot:

[Frint s | Undo | [ eXit | [Help
z Freg. Sum. 2716790

et T A T

59.8 i........ SRR P B P ;
@3 50 Tl Minutes diw F3: 15

28 1n this example, voltage was recorded; if current was recorded, "Vrms" and "Vpeak”™ would be replaced with "Arms" and
*Apeak”.
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The type of plot and the time-span plotted appear along the top of the plot. Dotted horizontal
lines on the plot indicate the maximum and minimum values recorded in this time span. These
values are displayed (to 0.1 Hz resolution) to the left of the time plot. The bottom of the
graph above is marked in 10 minute divisions. The size of the divisions is indicated on the
bottom of the screen and varies depending on the size of the plot. The available menu
selections (displayed at the top of the screen) are discussed in subsection 2.10.1.5.

Below is a Sensor Channel Summary Plot:

{ Frint] [_Zoorn | l Urdo | |7e}<it J He Lz
Deg. C Sensor Ch.1 Z2/83/96
DD A e
1@ B .
i i i |
@aq: 61 2 Minutes/sdiw 11:1%

The type of plot and the time-span plotted appear along the top of the plot. Dotted horizontal
lines on the plot indicate the maximum and minimum values recorded in this time span. These
values are displayed to the left of the time plot. The bottom of the graph above i1s marked in
two hour divisions. The size of the divisions is indicated on the bottom of the screen and

varies depending on the size of the plot. The available menu selections (displayed at the top of
the screen) are discussed in subsection 2.10.1.5.

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 obrained in the ViEw EVENTS MENU.

2.10.1.5 Summary Screen Menu Options

A menu listing several selections appears at the top of each type of graphic summary screen.
Most menu selections are available for each type of summary; some are not.

The menu selections available for the RMS/Impulse Summary screen are:
Print Text Next Zoom Undo View Lims More Help eXit
The menu selections available for the Frequency Summary screen are:

Print Zoom Undo View Help eXit
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The menu selections available for the Sensor Channel Summary screen are:
Print Next Zoom Undo View Help eXit

Not all menu options are displayed at the same time. Selecting certain options causes other
levels of menu options to appear.

The menu options can either be selected using the cursor keys or letter keys of the keyboard.
To select a menu option using the left or right cursor key, highlight the option desired and
press <ENTER> to select. To select a menu option using the keyboard, press the key
corresponding to the capital letter in the desired option.

When viewing an RMS/Impulse Summary screen, there are more options available than will fit
across the top of the screen. Therefore, the options are displayed in two separate groups.
Selecting the "More" option toggles the display between these two different groups. These
menu options are treated as one level, and selections can be made (using the keyboard) from
either group regardless of which group is currently displayed.

The effects of selecting any of these menu options are described below:

Print This selection causes the displayed plot to be printed.?® The menu options are
replaced on the printout with the site descriptor. The output will be sent to the
unit's thermal printer unless another printer was selected.30

If using the 658's Thermal printer, pressing the <EXIT> button stops the
printing.

Text This selection causes a text description of the RMS/Impulse summary,
including high and low limits, and worst case events, to be displayed. Three
menu selections accompany this display:

Print eXit Help

2% The graph can also be printed using < CTRL> + < P>, causing the screen to print out in its eatirety, including the menu
options on the top of the screen.

See subsection 2.13 for information on the use of external printers.
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Next

Zoon

The sample display below is the text description of the RMS/Impulse summary
plot displayed in subsection 2.10.1.4:

it Rl

Ch. AR FMS-TImpulse Plot Summary

DRANETZ 656 Disturbance Waveform Analuz
Start on Ev # Z25 End on Ev # 4GG&
Start Time: =Z7B9-795 3:24: 76
Ernd Tim=: 271290 140642
Horst BEMS BEvents
Max Yalue = 124.8 Vrms Ev #
Min Yalue = 188.& Yrms EBEuv #
High Limit 126,64 Virms
Loy Limit 118,68 Vrmz
# Impulse Evente = 14
Woret Pos “aluese = 18% Ypeak Ev # 220
Worst MNeg Yalus = —124 Vpeak Ew # 2263

M)
0
NN

ol

bl

30l

The text indicates the input channel, the site description, the starting and ending
event numbers and their time and date, the user set High and Low RMS Limits,
the maximum and minimum RMS event values and their event number, the
number of impulse events recorded, and the event number and value of the
worst positive and negative impulse events.3!

The "Text" menu selection is not available for Frequency or Sensor Channel
summaries.

This selection displays the time plot of the next channel active during the
selected time span. If no other channels were active during the selected time
span, the same graph is displayed.

The "Next" menu selection is not available for Frequency summaries.

The zoom function is selected by pressing the <ZOOM> key-or the keyboard
<Z> key.

The zoom feature has two functions:

1) To select and expand a portion of the plot to fill the complete
graph area.

2) To select a point on the graph from which to start viewing individual
gvents.

The second function mentioned above is discussed under the "View" selection.

31 [y those cases where the plot begins or ends with a pseudo event, or if the highest or lowest RMS value was caplured by
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a pseudo-event, the event number will not be reported. (The Zoom markers can be used Lo pinpoint the time and date of
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When "Zoom" is chosen from the Graruic SUMMARY MENU, a new level of menu
selections appear. These selections are:

Print Zoom eXit View Help

Along with the new menu selections, two vertical lines (markers) are displayed
to define the left and right zoom window boundaries. The time and date
bounded by each marker is displayed at the bottom of the screen. Move the
lines to mark the beginning and ending points for the new plot.

The markers can be moved using the left and right zoom cursor keys. Pressing
and pivoting the left cursor in the direction of travel moves the left marker in
the left or right direction. The right cursor key controls the movement of the
right marker in the same fashion,

To move both markers at the same time, press both the < CTRL> button and

either the left or right cursor for the respective left or right direction of markers
movement,

Once the desired area is enclosed between the two markers, select "Zoom" a
second time to expand the selected area to the full graph. The original GrRAPHIC
SUMMARY MENU is again displayed at the top of the screen.32

You can zoom in repeatedly, down to a 10 second time span. The "Undo"
selection will return you to the previous zoom level. The <EXIT> key will
return you to the complete time span originally requested.

This selection causes the previous zoom level to be displayed. You can select

"Undo" repeatedly until the complete time span originally requested is
displayed.

This selection performs no function until a graph has been zoomed.

This selection is used in conjunction with the zoom feature and allows you to
view individual events starting at the point in the plot you select.

To use "View," you must first select "Zoom". "View" is one of the selections
that appear in the ZooMm SELECTIONS MENU. When "Zoom" is chosen from the
GRAPHIC SUMMARY MENU, two vertical lines (markers) appear on the graph.
Move these lines so that the first marker immediately precedes the point in the
graph where you wish to start viewing individual events. (You may wish to

zoom in several times first, to get the first marker as close as possible to the
first event you wish to view.)

32 To remove the markers and re-display the original GRAPHIC SUMMARY MENU without zooming, select "X it

from the ZOOM SELECTION MENU.
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Once you have the marker as close as possible to the point you wish to view,
select "View" from the Zoom SELECTION MENU. The first event (of the type
appearing in the plot) that occurs after the time indicated by the first marker is
displayed on the screen. From this point you can view any of the events in
memory.

Selecting “eXit" from the event screen menu returns you to the graphic
summary,

For more information on viewing individual events and on the available menu
selections for these events refer to subsections 2.10.2.1 and 2.10.2.2.

This selection toggles the RMS graph between displaying user set limits and not
displaying these limits. Displaying the limits may cause unnecessary horizontal
compression of data if the recorded values did not approach the user set High
and Low Limits.

The graph below displays finely dotted horizontal limes to indicate the user set
High Limit of 126 V RMS and the user set Low Limit of 116 V RMS. Two
coarsely dotted horizontal lines indicate the maximum and minimum RMS

values reached by events in the plot. These values are shown to the left of the
plot.

Help

]Prinﬂl Text I|Nextj[ eXitJ “More®
Vrme RM= Ch.R 2-718.968 — 271254

124.6

118.9

Vopeak
146
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Help
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The graph below covers the same time span as the graph above, but since the
High and Low Limits are not displayed, the graph can display greater vertical

resolution. (The magnitude of the graph is expanded, but the time span remains
the same.)

Print] { Lims || 2oom | [ Undo |
Yrms | RMS Ch.A 2718/98 - 2/12/99
124.0

118.9
Vpeak
146

This menu option is only available for the RMS/Impulse Summary screen. Up
to six menu options are displayed across the top of the screen at one time,
Since more than 6 options are available for the RMS/Impulse Summary screen,
they are displayed in two different groups, or sets, of menu selections. The
"More" menu selection toggles the display between these two groups.®?

This selection causes a help screen to appear which briefly describes all the
available menu options.

This selection returns you to the previous screen.

If you are viewing a text description of the graphic summary, "eXit" will
return you to the graphic summary screen.

If you are viewing a graphic summary screen with the ZooM SELECTION MENU
and the zoom markers, "eXit" will remove the markers and replace the
graphic summary menu.

If you are viewing the graphic summary, “"eXit" will return you to the

appropriate PLoT SuMMARY MENU, from which you selected the time span to be
plotted.

33 A menu oplion can be selected using the keyboard even if it's not in the group currently being displayed. Don't confuse
this with different “levels” of menu options.
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2.10.2 Yiew Recorded Individual Events or Real-Time Waveforms

To view individual events by recorded number or recorded date, or real-time (Scope Mode)
waveforms, select option 2 from the MaiN Menu. The View EvenNts MENU appears
(illustrated below), allowing you to select to view a particular recorded event by its assigned
number, by the time and date it occurred, or real-time.

Yiew Events Menu .
e-bly Murer 2 %

> View Eventf by Time fnd Date
3 Enter Scope Mode

b Return to MRIN MEN
7 HLP

Dranetz 652 Power Quality Bnalyzer
Friday, Octoher 19, 1990 @ 13:48:0@

Possible Selections and What They Mean
Descriptions of the View Evenrts Menu selections are given on the following pages.

Selection: 1 View Events by Number

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

Mozt recent event iz # 339
Erter Event Mumber =)

To display a stored event, enter the
number followed by [ENTER],

Fresz [ENTER] for the most recent event.
Fress <A followed by [ENTERT to exit.

You can either enter an event number and press <ENTER>, or simply press <ENTER> to
display the last or most recent event. Examples of various types of events are given in
subsection 2.10.2.1. Descriptions of the menu options for these screens are given in
subsection 2.10.2.2.
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Selection: 2 View Events by Time and Date

Application: Selection 2 first prompts you for a date and then a time. The first event in
memory which occurred after this time and date is then displayed. If no event occurred after
the selected time and date, the most recent event which occurred before that time and date is
displayed. Examples of various types of events are given in subsection 2.10.2.1. Descriptions
of the menu options for these screens are given in subsection 2.10.2.2.

Selection: 3 Scope Mode

Application; Selection 3 provides a real-time scope display of the status of the main channels
A, B, C, and/or D. Each channel may be selected individually or in a multiple overlay mode
to show phase and subsequent line disturbance commonalities. The ScoPE MODE permits
viewing of real-time waveforms. Waveforms viewed in the Scope mode can be recorded
(saved in memory) where they have a number, and date and time assigned to them. These
individual events can then be viewed as normal events recorded by number or time. Each
Scope Mode "Save" consists of an initial waveform, RMS, and frequency event. Examples of

initial events are given in subsection 2.10.2.1. Description of the menu options for the screen
are given in subsection 2.10.2.4.

Selection: 6 Return to MAIN MENU

Application: Selection 6 returns you to the MaNn Menu,

Selection: 7HELP!

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

2.10.2.1 Sample Event Screens

The different types of events that the 658 can record are described on the following pages.

Initial Events
When the 658 is powered on, a reference reading is taken of:
. the active Sensor Channel values,
. the active Main Channel waveforms,
. the active Main Channel RMS values,
. and the frequency value.

These readings, or initial events, are also recorded when monitoring is turned on or whenever
a new setup is activated from the MoNITORING FUNcTIONS MENU. When the Save option is
initiated in the ScopE MoDE, these events are also recorded.
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Below are some examples of these events:

Initial Sensor Channel Event3#

[ For. || Rev. | | exit || Print] fHe lp|

Fvent #122 289949 BS9:81:87.13

LT

censor Chonnel 5 1 initial event
Value when setup octivated = 10.64 Deg.

Initial Main Channel Waveform Event

{ For. I I Rev. | [ Ev.# ] eXit l

Evernt #1 Ch. A o/EE-9M 16:58: 22,63

Horiz. Z5EE psecsdiv Mert. T8 VModie

The text line below the screen displays the values for the divisions used in the grid on the
graph. In the example above, each division as you go from left to right across the screen
represents 2500 microseconds. Each division as you go from the top to the bottom of the

screen represents 50 volts,

The text line above the screen indicates the event's position in memory33, the channel

recorded, and the date and time the disturbance occurred.

34 An initial event is recorded for each active Sensor Channcl.
One event can consist of up to four screens, one for each active Main Chaanel.
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Initial Main Channel RMS Event36

Fc:r‘. HR‘ev. HE\!.#H eXit l

fvent #2, Channel A Setup #2
Tue. Dec 4, 1994 16:58: 46,98
DRANETZ 658 Fower Quality Analyzer

== INITIAL RMS EVENT ==

HIGH Limit: 127.6 Yrms
LOW Limit: 185.8 Yerms
Sens: 2.8 Vrms

Value when setup activated: B.5 Vrme

Initial Frequency Event

[For. |[Rev. | HEAE

{ eAit Frint] |Help
Event #3 =oEEs9Rm 16:58:0 2

= INITIAL FREQUENCY EVENT

fd

.4

)

Value when setup activated: BAE Kz

Sensor Channel Events
When a monitored Sensor Channel changes by more than the user specified sensitivity from
the previously recorded event for that channel, a new event is recorded. This new event then
becomes the reference for the next event. Below is a sample Sensor Channel Event.??

} For‘-._l [ Rev. | N8N

g Texit | [Print] [He1p]

Euvent #126& Z/E9-.90  @E9:01:16.74

Sensor Channel S 1 value changes
from 18,64 10 14,53 Deg. ©

36 An initial event is recorded for each active Main Channel.
Sensor Channel events are only recorded if your 658 contains a transducer board and is set up to monitor Sensor

Channels.

TM-115000-G1
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Waveform Events

Several different types of disturbances each result in a waveform event. These disturbances
can generally be lumped into two broader categories: waveform deviation and voltage or

current impulses.

Waveform Deviation:

Impulse disturbances:

The 658 uses the previous waveform event as a reference when
monitoring each active Main Channel. Changes in waveform can be
the result of harmonic disturbances or changes in absolute value RMS,
Whenever the waveshape varies by more than the programmed
sensitivity from the last cycle of the last event for that channel, an
event occurs,3® This means that a “"snapshot" of the waveform is
recorded for each monitored Main Channel. Each "snapshot" is
simultaneous and part of the same event and therefore given the same
event number,

The 658 also records Impulse disturbances which are-high frequency
transients that trigger high frequency sampling mode for greater
resolution. Again, a “snapshot" is taken of each monitored Main
Channel.

Both types of disturbances are illustrated in the Main Channel Settings subsection (2.8.4.1).

Waveform events can consist of a single cycle or multiple cycles. The event is considered to
have ended when the waveform has stabilized for four cycles or if the event reaches 64 Kbytes

in length,

The sample waveform event illustrated below is a multi-cycle impulse event3?,

Appendix B

contains more example waveform disturbances and descriptions of what is being illustrated.

|For.| REVLJ[ A |e i '”?IH!!H
Event #1232 Ch. A B9 19:27Y:14.38
................................. DRANETZ
Pa I ;’ - !
A Il,\. k] ....... P J'SA ........ | . l'll ......
I 'l t | |
R } R IR A F - .'T .....

Horiz. 18 msecr diwv

The text line below the screen displays the values for the divisions used in the grid on the
graph. In the example above, each division as you go from left to right across the screen
represents 10 milliseconds. Each division as you go from the top to the bottom of the screen

represents 50 volts,

38 Seec Main Channel Setups subsection (2.8.4.1) for information on threshold sensitivity,
39 monitoring current instead of vollage, "Arms™ and "Apeak” would appear instead of "Vrms™ and "Vpeak”.
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The text line above the screen indicates the event's position in memory*®, the channel
recorded, and the date and time the disturbance occurred.

Out-of-Limits RMS Events

An Out-of-Limits Event occurs when the RMS of any monitored channel goes above or below
the user set limits for one cycle or longer.*! Once out of these limits, a new event is recorded
each time the RMS increases or decreases from previously recorded RMS by more than the

specified sensitivity. An Qut-of-Limits event is also recorded when the RMS returns to be
within the specified limits,

RMS events are recorded only for the channel which goes out of limits: an RMS event on one
main channel does not trigger an event on any other main channel.

Data reported by an RMS event may overlap with data reported by a waveform event: a sag in
voltage, for example, may be recorded as both a waveform event and a simultaneous RMS
event. This depends on the threshold settings for these two parameters. Since RMS events
occupy far less space in memory than waveform events, it is usually good practice to set the
wave threshold so that it does not trigger on relatively minor changes in voltage or current
which can be recorded more efficiently by the High and Low limits thresholds.

The Out-of-Limits event illustrated below was recorded when the Voltage RMS went below
the user set Low Limit of 116.0 volts.

[For. |[Rev. |1 ¥ | exit || Print] [Help]
Fvent #185, Channel A Setup #1
Fri. Feb 9, 1954 18:44:26.57

DRANETZ &58 Fower GQualitu Bralyzer

== (T OF LINITS ==

126.60 Yrms HIGH Limit
116.6 Yrms LOW Limit
VOLTAGE Decreased ‘ Sens: 2.8 Vrms

to: 6.2 “Yrms

The first line of text on the screen indicates the event number, the channel the event occurred
on, and the setup screen that was active at the time the event occurred. The date and time the
RMS exceeded its limits is indicated in the second line of text. The third line displays the
"Site Information" identifier (set through the MONITORING FUNCTIONS MENU),

The middle of the screen displays the values of the high and low limits at the time the event
occurred. The direction of the arrow on the screen illustrated above indicates that the RMS
value decreased. The arrow, shown as originating below the line, indicates the previous value
was below the low limit. If the arrow appeared crossing the lower line, it would indicate that
this value had previously been within the acceptable limits.

40 One event can consist of up to four screens, one for each active Main Channel.
41 See Main Channel Setups subsection (2.8.4.1) for information on threshold sensitivity.
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In the illustration below, the arrow indicates that the RMS value increased by more than the
user-set sensitivity while out-of-limits. This sensitivity value is displayed in the lower right
portion of the screen.

(For. | [Rev. | ¥R [ eXit | [Print] [Help]
Event #18G, Channel R Setup #1
Fri. Feb 9, 19390 10:44:26.59

DRANETZ 658 Power Quality fRnalyzer

== (UT OF LIMITS ==

126.08 Yrms HIGH Limit
116.80 Vrms LOW Limit
q\

VOLTAGE Increased Sens: 2.0 Yrms

to: 96.2 Yrms

The arrow in the illustration below, shown crossing the lower limit line, indicates that the
RMS value returned to within the user set limits. The minimum value recorded while out of
limits#? is displayed in the lower right portion of the screen along with the time and date that it
occurred.

{ For. ]IReth AV IeXitJl Prinﬂlkblpl

Event #187, Channel # Setup #1
Fri. Feb 9, 1%9¢ i6:44:26.61
DRANETZ 658 Power Quality Analyzer

== NORHL ==

126.68 Vrms HIGH Limit

116.0 Yrms ﬂ“ LOW Limit
VOLTRGE Increased MIN: 1.5 VYrms
to: 123.6 Yrms Fri. Feb 9, 199

at: 1B8:44:26.

In each of the three previous illustrations, the actual RMS values that caused the event are
displayed in the lower left hand corner of the screen.

42 The is the lowest one-cycle value reached regardless of the sensitivity setting.
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Frequency Events

A Frequency Event is recorded when the frequency changes by more than the user set
sensitivity from the previously recorded frequency event. This event then becomes the
reference for the next frequency event. An example of a Frequency event appears below:

[ For. 1 { Rew. l EOE

¥ [exit | [Frint] [H=1p]

Event #328 /130880 15:12:51.37

.t

== FREGUENCY CHAMGE EVENT ==

From E6.F Hz 10 63.F Hz

The first line of text indicates the event number, and the date and time the event occurred.
The previous frequency value is indicated along with the new value.

Power ON/OFF Event

A Power OFF event occurs when unit is turned off or when power being supplied to the unit is
lost and the battery in the UPS has been exhausted.

A Power ON event occurs when the unit is turned on or when power being supplied to the unit
is restored.

A sample Power Off event is illustrated below, indicating the date and time the event
occurred.

Fmﬂ._l [ Rew. | s | exit | [ Pr‘int} ]HelpJ

Event #2234 1178796 18:15:25

ILI

.67

== 658 GYSTEN POMER OFF ==

Monitoring ON/OFF Event
A Monitoring ON or OFF event can occur under two conditions:

When the monitoring function (scanning event) is turned on or off manually by

selecting menu 4 TURN MONITORING ON/OFF of menu 4 MoNrmoriNGg Functions from the Mam
MENU
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» When the Scope Mobe is selected, the monitoring function is automatically turned
off and the OFF event is recorded. When the Score Mope selection is terminated, the
monitoring function is resumed and the ON event is recorded.

Sample Monitoring OFF and ON events are shown below indicating the time and date the
event occurred.

[For. | [ Rev. | BEEES [ exit | [ Print] [Help]
Event #71 11-14-.96 17:13:25.52

== lonitoring OFF ==

2.10.2.2 Event Screen Menu Options

A menu listing several selections appears at the top of each type of event screen. Not all menu
options are available for all event screens, although some options are common to all screens.

The menu selections available for Sensor Channel events (including initial Sensor Channel
events) are:

For. Rev. Ev.# eXit Print Help

The menu selections available for Frequency events (including initial Frequency events) are:

For. Rev. EvV.# eXit  Print Help
The menu selections available for Power ON/QOFF events are:

For. Rev. Ev.# eXit Print Help

The menu selections available for Qut-Of-Limits events are:

For. Rev. Ev.# eXit Print Help

The menu selections available for the Initial RMS events are;

For. Rev. Ev.# eXit Print Help mAins Sensors More

The menu selections available for the Waveform events are:

For. Rev. Ev.# eXit Print mUlt Text Zoom Undo thD More
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When viewing a Waveform event or an Initial RMS event, there are more options available
than will fit across the top of the screen. Therefore, the options are displayed in two separate
groups. Selecting the "More" option toggles the display between these two different groups.
These menu options are treated as one level, and selections can be made (using the keyboard)
from either group regardless of which group is currently displayed.

The menu options can either be selected using the left or right cursor keys or the keyboard.
To select a menu option using the cursor key, press and pivot the key in the direction of travel
required. When the desired option is highlighted, press ENTER To select a menu option
using the keyboard, press the key corresponding to the capital letter in the desired option.

The effects of selecting these menu options are described below:

Ev.# This selection allows you to jump to any particular event in memory. When you
select "Ev. #," a screen appears prompting you enter an event number. The number
of the last event in memory is displayed as a reference. Type in the number of the
event you wish to view and press < ENTER> to view the desired event.

eXit The precise function of this selection depends upon which screen you are viewing, and
on how you got there.

If you started viewing events from the "View Events" option in the MAIN MENU, then
this selection will return you to the VIEw Events Menvu. If you started viewing events
from a graphic summary screen, this selection will return you to that screen.

If you had previously selected a menu option (besides "More") that caused a new set
of menu options to be displayed, this selection will return you to the previous set of
menu options and its corresponding screen display.

For. This (Forward) selection advances the display to the next screen. This may be the
next channel recorded for the same event, or it may be the next event in memory.
The upper and lower cursor keys may be used for Forward and Reverse selections.

Help This selection causes a help screen to appear which briefly describes all the displayed
or available menu options.

mAins This menu selection is only available for Initial RMS events.  This selection displays
the Main Channel setups at the time the event occurred.

When "mAins" is selected, a new level of menu options appear. These options are:

Print eXit Help

More This menu selection is only available for Waveform events and Initial RMS Events.

Up to six menu options can be displayed across the top of the event screen at one
time. When more than 6 options are available, they are displayed in two different

groups, or sets, of menu selections. The "More" menu selection toggles the display
between these two groups.4?

43 A menu option can be selected using the keyboard even if it's not in the group currently being displayed. Don't confuse
this with different "levels” of menu options.
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mult This (multiple waveform) selection permits two or more channel waveforms of that

event to be superimposed in an overlay display to provide phase and interference event
comparison. This is similar in function to the scope mode. Channel waveforms
displayed must be recorded as part of the event number. For example; if channels A
and B only were captured for that event, then only Channels A and B will be
displayed. The channels can be turned on or off and can be scaled individually.

The sample waveform event illustrated below is a multiple waveform selection
display.

Print [ scale] Pedit Help

Channe] selection is shown by channel identifiers displayed next to the leading edge of
the waveform. Pressing <A> or <B> toggles the respective channel on or off,
with the OFF label shown in the range value block. To change the range scale, select
the "scale" <L> first, then select the channel. The range box is highlighted and

range changes may be made using the cursor up or down key to cycle through the
ranges and AUTO positions.

Selecting the multiple mode provides a new menu option.

Print scale eXit Help

Print This selection causes the displayed event to be printed.* The menu options are

Rev

replaced on the printout with the site descriptor. The output will be sent to the unit's
thermal printer unless another printer was selected.

If using the 658's thermal printer, pressing <EXIT> stops the printing.

This selection displays the previous screen. This may be another channel recorded for
the same event, or it may be the previous event in memory.  The upper and lower

cursor keys may be used for Forward and Reverse selections, or press the keyboard
<R>.
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scal.e This option selects the voltage or current RMS range scale for the respective channels

selected used in the multiple (mult) mode. The ranges for the six selections follow:

VH AUTO, 25.0 thru 1500.0 Volts in 17 increments
VL  AUTO, 2.5 thru 150.0 Volits in 17 increments

I5 AUTO, 0.41 thru 25.00 Amps in 17 increments
130 AUTO, 2.5 thru 150.0 Amps in 17 increments
1300 AUTO, 25.0 thru 1500.0 Amps in 17 increments
I3K  AUTO, 250 thru 15000 Amps in 17 increments

Text

This menu selection is only available for Initial RMS events.  This selection
displays the Sensor Channel setups at the time the event occurred. Each active
channel's setups are displayed on a separate screen.

When "Sensors" is selected, a new level of menu options appear. These options
are:

Print Next preVv eXit Help
The two menu options not discussed elsewhere in this subsection are "prev"

(previous) and "Next." These options page you through the setup screens for the
Sensor Channels that were active at the time the Initial RMS Event was recorded.

This selection is only available for Waveform events and causes a text description of

the Waveform to be displayed. A new level of menu selections accompany this
display. These options are:

Print eXit Help

The sample display below is the text description of the Waveform event displayed in
subsection 2.10.2.1:

Help
Event #13, Channel A Setup #1
Thu. Feb 8, 1299 15:37:14.28

DRANETZ 658 Fower Quality Rnalyzer

Avg. Freg. Over 208 Cycles = 66.8 Hz

RME VYoltages Measured:
Prewvicus = 123.3
Ymin = 123.7 Y¥max = 124.1

High Frequency Hits: 2
Worst MR Event:
Amplitude +139 Vpk
Position 337°
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thD
Thd

Undo

Zoom

The first line of the text screen indicates the event number, the channel the waveform
was recorded on, and the number of the Setup that was active at the time the event
occurred, The second line of the text screen gives the date and time the event
occurred. The third line displays the site identifier.

The text screen also displays the average frequency, the RMS value of the last cycle,
the minimum and maximum RMS values for this event, the number of high frequency

hits for this event, and the amplitude and position of the worst of these high frequency
hits.

This selection is only available for Waveform events and allows you to perform an
analysis of the harmonic distortion on the waveform from the fundamental frequency
up to the 50th harmonic for 45-65 Hz only. (400 Hz mode not available)

This option is discussed in detail in subsection 2.10.3.

Refer to Appendix D for a further description and the applicafion of harmonic
analysis.

This selection is only available for Waveform events. This selection causes the

previous ¢higher) zoom level to be displayed. You can select "Undo" repeatedly until
the complete event is displayed.

This selection performs no function until a waveform has been zoomed,

This selection is only available for Waveform events. The zoom feature allows you to
expand and redraw any portion of the waveform. Because of the complexity of this

feature, it is discussed in detail in the following subsection (2.10.2.3). An overview
is given here.

When "Zoom" is selected, a new level of menu options appear. These options are:

Print Zoom eXit Help

Along with the new menu selections, a square box ("zoom box") appears in the center
of the screen over the waveform. This zoom box defines the area to be expanded.

The cursors are used to change the size and location of the zoom window to surround
the portion of the waveform you wish to expand.

Once the zoom box is in position, select "Zoom" a second time to expand the selected
area.*6 The original Waverorm EVenT MENU is again displayed at the top of the screen.

You can zoom in repeatedly, up to 50 or 25 uSec per division (depending on the
event). The "Undo" selection will return you to the previous zoom level.

46 To return to the original graphic summary without zooming, select "@X it " from the ZOOM SELECTION MENU.
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2.10.2.3 Scope Mode Display

Real-time display of waveforms are those waveforms occurring at the time they are being
displayed, rather than past waveforms stored as events in memory, and are similar to
oscilloscope displays. These waveforms are shown for one cycle only (for each channel) and
are updated at a one second rate. Text is displayed on the screen to show the frequency, RMS
value, waveform related channel identifier, range per division value, and monitoring on/off
condition of each channel. Menu options at the top of the display provide for selection of

range scaling of each channel waveform, timeout control, save (record) events, zoom, and
total harmonic distortion (THD) analysis.

A sample display of real-time is shown below indicating selection of three channels for display
and monitoring.

{ t Ime ] [ Sawe || Zoor | | Unao |1 Thd

6.8 Hz DRANETZ

e

Chian @ @ @
EMS 117.3% 119. 4% 119.5Y OFF
Range Z830.0 chia. @ .

cE@.B OFF

The desired channel to be displayed is selected by pressing the corresponding key to toggle the
channel on or off. When on, the RMS and Range values are displayed; when off, OFF is
displayed. Not Applicable (N/A) is shown to indicate that a channel is not activated in the
Main Channel Setups; you can activate it, however, through the Monitoring Functions Menu.

When first displayed, each channel is automatically scaled to fit the graph and the RMS value
and units/division-are shown. The graph vertical center is the zero crossover line with a peak

vertical division (Range) above and below the line. High frequency spikes are not used in the
autoscaling.

To change Range values use scale. First Press <L >, then select a channel to highlight the
range value. Use the cursor upper or lower keys to scroll through a list of ranges (AUTOQ,

25.0 thru 1500). Select AUTO for autoranging. When you have set the range scales for all
channels, <EXIT > out of the scal.e menu.
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To store the event and its related data in memory, use Save. Pressing <S> will create in
memory: a waveform and RMS event (for each of channels being viewed), and an initial
frequency event. At this point, the Edit Site descriptor screen will be displayed. If a new site
descriptor is desired, edit the string. Select "NO" to keep the same string.

Because monitoring is automatically turned off in this mode, a timeout (tIme) function is used
to return the unit back to normal operation., The default timeout is 10 minutes, with selection

times of 1 to 30 minutes selectable. To set timeout, press <I>, type in the value and press
<ENTER?> to resume.

2.10.2.4 Scope Mode Display Menu Options

A menu listing several option appears at the top of the Scope Mode display screen. The menu
options available for the Scope Mode events are:

scalle tIme Save Zoom Undo Thd

The menu options can either be selected using the left or right cursor keys-or the keyboard.
To select a menu option using the cursor key, press and pivot the key in the direction of travel
required until the option is highlighted, then press ENTER To select a menu option using the
keyboard, press the key corresponding to the capital letter in the desired option.

The effects of selecting these menu options are described below:

Save This selection saves the viewed event to memory as the active Main Channel

waveforms (one waveform for each channel displayed), Main Channel RMS values,
and the frequency value.

scalle This option selects the voltage or current RMS range scale for the respective channels
selected used in the Scope Mode. The ranges for the six selections follow:

VH  AUTO, 25.0 thru 1500.0 Volts in 17 increments
VL  AUTO, 2.5 thru 150.0 Volts in 17 increments

I5 AUTO, 0.41 thru 25.00 Amps in 17 increments
130 AUTO, 2.5 thru 150.0 Amps in 17 increments
1300 AUTO, 25.0 thru 1500.0 Amps in 17 increments
I3K  AUTO, 250 thru 15000 Amps in 17 increments

tIme This selection provides a range of 1, 2, 5, 10, 20 and 30 minutes for the unattended
timeout function of the Scope Mode. The default timeout is 10 minutes. If there is no

keyboard activity during this period, the Scope Mode is disabled and the 658 reverts to
the Status Screen, and monitoring of events is enabled.

thD  This selection allows you to perform an analysis of the harmonic distortion on the
Thd waveform from the fundamental frequency (45-65 Hz) up to the 50th harmonic.

This option is discussed in detail in subsection 2.10.3.

Refer to Appendix D for a further description and application of harmonic analysis.
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This selection is available for Waveform events or Harmonic Graph display. This
selection causes the previous zoom level to be displayed. You can select "Undo"
repeatedly until the complete event is displayed.

This selection performs no function until a waveform has been zoomed, or the
harmonic graph values have been decreased.

This selection is available for Waveform events and Harmonic graphs. The zoom
feature allows you to expand and redraw any portion of the waveform, or enlarge or
reduce relative harmonic graph quantities. Because of the complexity of this feature,

it is discussed in detail in the following subsection (2.10.2.4). An overview is given
here.

When "Zoom" is selected, a new level of menu options appear. These options are:

Print Zoom eXit Help

For Waveforms: along with the new menu selections, a square box ("zoom box")
appears in the center of the screen over the waveform. This zoom box defines the
area to be expanded. The cursors can be used to change the size and location of the
zoom window to surround the portion of the waveform you wish to expand.

Once the zoom box is in position, select "Zoom" a second time to expand the selected
area.4’ The original WaverorM EVENT MENU is again displayed at the top of the screen.

You can zoom in repeatedly, up to 50 or 25 pSec per division (depending on the
event). The "Undo" selection will return you to the previous zoom level.

For Graphs: along with the new menu selections, The graph scaling is changed
(decreased), along with its relative amplitudes of the harmonics displayed. For each-
additional zoom selection the graph parameters decrease proportionately. The "Undo"

selection returns you to the original and will revert to increasing the graph scaling
until the maximum is reached.

Zooming

When a time-plot, waveform event, or harmonic graph is displayed on the screen, the zoom
feature allows you to expand a selected portion of the screen. This sub-section pertains to the
zoom feature available when viewing waveform events only.

47 Lo retum 10 the original graphic summary withoul zooming, sclect "@X1it" from the ZOOM SELECTION MENU.
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When you select “Zoom" from the menu on the top of the screen, a square box ("zoom box")
appears in the center of the screen over the waveform. Use the cursors to re-position the zoom
box so that it surrounds the area to be expanded, as in the example below.

] [P int] Zoom He ] é

Event #17V Ch. E /05,88 16:14:25.64

. . DRANETZ
FOTERRRRETRRE o T REE
’ S W ; —
Ry . ; . - !
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...................... \H . :Il. S
o “
....................... Rl
At 13230p S &fr ToSEHZ S 12248

The dotted grid on the event screen represents amplitude and time. The horizontal lines are
measured in microseconds or milliseconds, The vertical lines are measured in Volts or Amps.
The text line below the screen indicates the width (At - change in time) and the height (AV -
change in voltage, AA - change in current) of the zoom box. Re-positioning the zoom box

affects these values. Frequency (f), the reciprocal of time (1/at), is useful if a full cycle is
framed by the zoom box.

In the example above, the high frequency burst lasted approximately 1000 uSec and achieved a
peak to peak excursion of approximately 1200 volts.
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Once the zoom box is in position, select "Zoom" a second time to expand the selected area,*8
as in the example below.

[(Rev. ] [Ev.# ] [exit |

Event #17 Ch. B 3/89-38 10:14:25.64

——
e

. . . | . ;
Horiz. 258 psecsdiwv Vert., 208 Yodiv

The original WAVEFORM EVENT MENU is again displayed at the top of the screen.

Menu Options

Along with the zoom box, a new level of menu options appear. These options are:
Print Zoom eXit Help

These options are explained below:

Print This selection causes the screen display to be printed.# The menu options are replaced

on the printout with the site descriptor. The output will be sent to the unit's Thermal
printer unless another printer was selected.?0

If using the 658's Thermal printer, pressing <EXIT > stops the printing,
Zoom Selecting this option causes the area enclosed by the zoom box to be expanded to the

full area occupied by the waveform. The regular WaveEForM EVENT MENU screen re-
appears at the top of the screen.

eXit This selection causes the zoom box to disappear and returns you to the previous level
menu without zooming the waveform,

Help This selection causes a help screen to appear which briefly describes the other menu
options. The help screen also explains how to re-position the zoom box.

48 To return to the original waveform without zooming, select *@Xit" from the ZOOM SELECTION MENU.

The event can also be printed using < CTRL> + < P>, causing the screen o print out in its entirety, including the menu
options on the top of the screen.

See subsections 2.13 through 2.13.3 for information on the use of external printers.
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Positioning The Zoom Box
The boundaries of the zoom box can be moved using the cursor keys or the keyboard.

The cursor keys are arranged in the geometric pattern representative of the zoom box
boundaries. The upper and lower cursor keys provide control of the upper and lower
boundaries, respectively, of the zoom box to raise or lower or lower the respective boundary
as required. The left and right cursors provide left and right boundary control, respectively.

To move the entire zoom box left or right, press and hold down the left or right cursor key and
the <CTRL> key simultaneously. Release the keys when the location desired is reached.

The keys and how they affect the movement of the zoom box are illustrated in Figure 2-13.

4
v

4
\

FiGure 2-13. Cursor KEYS FOR POSITIONING THE ZooM Box

Zoom Increments

You can continue to zoom in on each waveform until you reach either the minimum time (at)
or voltage/current (AV) increment: 25 pusec/division or 2 V/division. Once this point is

reached, the 658 doesn't allow further zooms. The various time and voltage increments
available are listed in TABLE 2-3.

Zooming Out

To return to the previous (higher) zoom-level, select "Undo” by pressing <U> key. You can
select <U> repeatedly until you are viewing the original waveform or you can press
<EXIT> or <X> to return immediately to the original waveform..
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TABLE 2-4. TIME AND VOLTAGE INCREMENTS FOR ZOOMING

Time Increments
Per Division

Voltage/Current
Increments
Per Division*

25 usec
50 psec
100 psec
250 usec
500 usec
1000 psec
2500 psec
5000 usec
5 msec

10 msec
25 msec
50 msec
100 msec
250 msec

2VorA
SVorA
10Vor A
20VorA
50VorA
100 VorA
200Vor A
S00VorA
1000 Vor A
2000 Vor A

* Values apply for VH, VL, 130, and I300
For I5 divide values by 100
For I3K multiply values by 10

Uses For Zoom

Obviously, zoom can be used to take a closer look at any part of the waveform, It can be used
to isolate one specific cycle of a multi-cycle event for individual viewing or for performing a

harmonic Analysis.>!

As shown earlier in this subsection, zoom can be used for estimating disturbance duration and
amplitude. Zoom can also be used to measure the frequency of a full cycle in a disturbance.
Below is a zoomed representation of the high frequency burst illustrated earlier in this

subsection. The section of the burst selected for expansion is framed by the zoom box.

Print
Event #17 Ch. B
o _l_‘;ﬁ IR
il g
...... t ’l\ l$ vl'f}li_lli,n»._._'_,.A...‘_.
T Hg i \n{“ Iy
: ¥ i ]W‘mm—
&1 14@: - aF FE-‘E!‘EI'?HE iw TSEY

51 perform a harmonic Analysis, refer to subsection 2.10.3. Refer to the special harmonics section in the Appendix D

for further information on how 1o use this option.
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When zoomed, the selected section is seen in greater detail, and a cyclic pattern is readily
apparent.’2 By positioning the zoom box around a full cycle as in the illustration below, it can
be seen that the predominate frequency is approximately 12.0 kHz.

Foent #17 Ch. B

&t: BEuS af 1 12588HZ AV B5eY

2.10.3 Total Harmonic Distortion (THD)

The THD function performs harmonic analysis on an individual cycle of voltage or current in
the view individual event mode or scope mode of the View EveNTs MENU. The analysis is
performed on one cycle of a continuous series of cycles indicating that harmonic distortion is
present. Harmonic distortion analysis should not be performed on a singular disturbance event
or a cycle of a short duration disturbance. The analysis provides a Harmonic Graph output,
showing the harmonic spectrum and relative amplitude of the fundamental frequency through
the 50th harmonic, and a Relative Harmonics Content Table showing the relative percentages
of harmonic content and phase angles. The resultant graph and table are identical in content in
both modes. Because the event mode waveform may have more than one cycle displayed, the
event mode provides a means of selecting one cycle for analysis. In the scope mode, only one
cycle of real-time data is displayed so that the pre-selection cycle is not required.

The following subsection discusses how the event mode of harmonic analysis is performed.
Using harmonic analysis in Scope Mode is similar, and differences between modes will be

described where they occur. Menu options for both modes are described in subsection
2.10.3.2.

52 The edges of the plot are referenced to low frequency sample points, which occur every 1/7.2 kHz (see TABLE 1.1}, or
approximately every 139 pSec. High frequency samples occur approximately every 0.5 pSec. Because of this, the stant
and end points of the zoomed graph may encompass a slightly larger interval than that selected by the zoom box.
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2.10.3.1 Performing The Analysis

Harmonic Analysis can be performed only on a single waveform event representing a
continuous series of similar events. To perform a harmonic analysis, select "thD" from the

EveNT ScreeN MENU or "Thd" from the Score MobDEe Screen Menu. A new level of menu
selections appear. These selections are:

Print thD +frq -frq eXit Help

The effects of selecting "thD", "+frq”, and "-frqg" are described in the contents of this

subsection. Each of the menu options available throughout this process are discussed together
in subsection 2.9.3.2.

In both modes the assumed fundamental frequency is shown at the bottom of the screen, along
with the duration (At) of one cycle,

In the multi-cycle event waveform shown below, the event number is displayed along with the
date and time. In addition, two vertical cycle markers are displayed at the zero crossover
points of the first cycle. The portion of the waveform bounded by the markers is the area on
which the harmonic analysis will be performed. Initially, the first marker is set at the
beginning of the screen, and the second marker is set at an interval corresponding to 60 Hz
after the first marker. These markers can be moved in unison to select the cycle of interest
for harmonic analysis, and they are adjusted in width to indicate frequency compensation for

that cycle. The "+frq" and "-frq" menu options at the top of the display prompt you that the
+/- frequency compensation option is available,

I F‘r—int! i thD | I +Hrg H —frg | ] eXit l |He1p|
Event #37 Ch. D 1-16-.89 13:36:29.22.

DRANETZ
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To Select a Cycle for Analysis. To select the cycle of interest for analysis, two methods are
available. Pressing and holding the left (<) or right cursor (>) key in the direction of travel
desired will move both markers. Position the markers to enclose the cycle at the zero
crossover points. The other method (for 3 or more cycles displayed) jumps to a complete
cycle for a cycle by cycle selection. Press and hold the desired direction cursor key (< or >)
and press < CTRL> to move the markers in unison to the next cycle at the zero crossovers.

To Adjust for Frequency Compensation. On multi-cycle events, the frequency default to 60
Hz. If you know the frequency of the event (accurate frequency meter or counter measured
value) you can compensate the frequency used in the harmonic analysis of the event cycle
being viewed. Frequency compensation of the displayed cycle can be adjusted to within 0.1
Hz.  Press (+) to increase the frequency (decrease delta time) and (-) to decrease the
frequency.(increase delta time), The frequency displayed in Hz will change in 0.1 Hz
increments and the right marker only will move left or right to increase or decrease the
markers width inversely to the frequency change. The frequency compensation may be
adjusted between 45.0 Hz and 65.0 Hz. To return the frequency to exactly 60.0 Hz press
<U>; for 50.0 Hz press <F>.

Single Cycle Events and Scope Mode Display If the event is a single cycle, or you are in
Scope Mode, the markers are not displayed and similar conditions exist for the displayed
waveform in both modes.. In the scope mode display shown below the frequency is displayed
and the frequency compensation can still be performed. Although the frequency displayed will

change in 0.1 Hz increments when frequency compensation is performed, no other effect is
noted.

To Select the Harmonic Analysis Graphic Display. Once the cycle of interest has been
selected and frequency compensation has been performed, the harmonic analysis can be
selected. From either mode display press <D > to select total harmonic distortion "thD",

A graphic display of the fundamental frequency to the 50th harmonic appears, along with a
new level of menu selections. These selections are:

Print Text Zoom Undo eXit Help

The effects of selecting "Zoom", "Undo", and "Text" are described in the contents of this

subsection. Each of the menu options available throughout this process are discussed together
in Subsection 2.10.3.2.
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A spectral graph similar to the one below is displayed on the screen, showing the amplitude of
the harmonics in relation to the fundamental frequency.. .

] Printll Text l I Ur‘:doJ] eXit ] lHelp!
Event #37 Ch. D 1/16-.89 13:36:29.22
eax

Mo A=~ TIXDI

P I BT | P " L
NN N

Harm: F 1A 26 3A 44 Sh

THD: 28.9% ODD: 28.8X EVEN: 2Z2.6%

The first line in the spectrum is the reference fundamental frequency with its amplitude
zoomed to 20% to show greater clarity of values. The percent magnitude of the first 50
harmonics are graphed relative to the fundamental. The total harmonic distortion (THD), and
the ODD and EVEN harmonic contributions are shown as percentages at the bottom of the
graph.

The ODD contribution is the square root of the sum of the squares of the relative amplitudes of
harmonics 3, 5, and 7 through 49; the EVEN is similar for harmonics 2, 4, and 6 through 50.
Note that the THD is the square root of the sum of the squares of the ODD and EVEN
distortions.

"Zoom" may be used to increase the resolution of the graph down to 10% full scale; "Undo"

reverses the effect of a previous "Zoomn" up to 1000% full scale. (Useful when viewing
current harmonics, especially triplen harmonics.)
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To_Select the Relative Harmonic Content Table From the Harmonic Graphics Display
Screen select "Text" by pressing <TEXT> to display the Relative Harmonic Content Table.
The table consists of two pages. Press <N> to select the next (second) page. The screens
appear, such as those below, along with a new level of menu selections.

™ [Ormalize || exit | [Help]

Foent #37 Ch. D 1,/16/89 13:36:29.22
1@ Stewart Place — elevators MG set test
195.8 - Vrms Fund., 187.3 Vrms Total

Nekt ‘o

Relative Hormonic Content:

F 1Pe.@x 114° pad @.2x 68°
: 2.7% 121¢ 4 1.2% =Z7°
= 15.8% 19° 6 Bm.sx Sae
2 12.1% 687 B @.2% 21e°
9 1.8% 141° 1@ @.56% 351°
11 2.5% 31z° 12 @.7x 3@°
13 4.4% 322° - 14 @, 1% 249°
15 @.8x g4 16 p.=2x 2570
17 TB.ex 128° e @, &% 249°
19 1.1% 228 - Za . @3 47°
- 21 Q.4% 44* ' 2z @.1x 33°
23 B.7% &7° z4 B.1x% 2z°
First Page

R rOrmal ize | [exit | [He 15!
25 B. 4% 16@® Pt =) B.2% 2v°
27 g.1x 2e° s @.3x 59°
pa=] p.2x £1° 3@ @.a 72
31 B.6% 79 e @.2x Z2e°
23 #w.1% 74° 24 n.Zx S
as .1y 59 =& A.2  46°
37 @.3%x Zz=° 1] @.zx  e2°
=9 B.1% 2z° 4e @.3%  a@°
41 G.2x 41° 4z a.2x 28°
43 p.1% S2° 44  p.3H  42°
45 @.ix  11° 46 @a.ix 24°¢
47 p.2x 15° 48 @ 1% 29°
49 @a.e2x  ree Sk @G.2x 19

THD: €8.9% ODL: 28.%% EVEN: Z.B%

Second Page

The percent magnitude of the first 50 harmonics relative to the fundamental are displayed in
two pages with the four highest values highlighted. The phase angle of each harmonic is also
displayed. ~The Total Harmonic Distortion (THD), as well as the ODD and EVEN
contributions, are displayed at the bottom of the screen.

Two Vrms values are given at the top of the screen: The Vrms of the fundamental frequency
only and the Vrms value corresponding to the total composite frequency.

2-78



TM-115000-G1

The total Vrms is the square root of the sum of the squares of the fundamental and all
harmonics. Because of this summation, a waveform could have a THD of 50% but the

difference in RMS values between the fundamental frequency and the composite frequency
might be only 10%.

The menu selections available for the text screen are:

Print Next page normalize eXit Help

Selecting "Print"” from the Text screen menu causes a 2-column formatted table
corresponding to the above display to be printed.

The other menu options are discussed in subsection 2.10.3.2.

2.10.3.2 Harmonic Analysis Menu Options

The Menu Options available through the Harmonic Analysis process are discussed below. Not
all menu options are available at all phases of the process.

eXit This selection returns you to the previous screen.

Help This selection causes a help screen to appear which briefly describes all the
available menu options.

+frq This option allows you to increase the frequency (in 0.1 Hz increments) of the
area of the waveform that the analysis is to be performed on, The maximum
allowable frequency is 65 Hz. When a muitiple cycle event is displayed, this
selection causes the right marker to move closer to the left marker.

-frg This option allows you to decrease the frequency (in 0.1 Hz increments) of the
area of the waveform that the analysis is to be performed on by 0.1 Hz
increments. The minimum allowable frequency is 45 Hz. When a multiple

cycle event is displayed, this selection causes the right marker to move away
from the left marker.

nOrmalize This option lets you normalize the phase of the displayed harmonics. This

option toggles between normalized or not. See Appendix D.6 for more
information.

Next page This selection is highlighted to inform you that another page is available
containing additional information.

Prev page This highlighted selection informs you that the page displayed is a continuation
of information, and that a previous page of information exist.
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Print

Text

Undo

Zoom

This selection causes the displayed plot to be printed.’3 The menu options are
replaced on the printout with the site descriptor. When selected from the Text
screen, a 2-column formatted table corresponding to the display is printed.

The output will be sent to the unit's thermal printer unless another printer was

selected.3? If using the 658 Thermal printer, pressing the <EXIT> button
stops the printing.

This selection causes a text display of each harmonic along with its magnitude
and phase shift (relative to the fundamental) to be displayed. A new level of
menu selections accompany this display:

Print eXit Help

This selection causes the next higher zoom level to be displayed. You can
select Undo repeatedly until 1000% full scale is displayed.

When the analysis is first performed, the graph displayed may range between
100% and 1000% of the fundamental {depending on the magnitude of the

harmonics in the graph). "Zoom" may be used to increase the resolution of
the graph down to 10% of full scale.

The available Zoom levels for the graph are 1000%, 500%, 200%, 100%,
50%, 20%, and 10%. "Undo" reverses the effect of a previous "Zoom".

53 Use <CNTRL> + <P> to print the screen in its entirety, including the menu options on the top of the screen.
See Subsection 2,13 for information on the use of external printers.
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2.11 DISK OPERATIONS

The 658 contains a 3-1/2 inch disk drive. The drive is used to transfer events and setup
information from and to the 658 memory and for initializing (formatting) disks. A disk may
be duplicated by reading into memory, then reading out to a formatted blank disk.

In addition, the drive can be preset to automatically transfer a full memory of 658 recorded
events to an installed disk at a one-time load or multiple load mode. This Auto Xfer to Disk
mode is described in subsection 2.8.6.

This disk function is accomplished through the Disk OPERATIONS MENU (Selection 5 from the
MAIN MENU):

Disk Operatians Meru |
1 Get Trfarmotion From Disk - - =~

? Cove Information to Disk
3 Initialize a New Disk

Auto wfer to Disk tulti-
Return to HAIN MENU
7 HELF !

Dranetz 658 Power Quality fnalyzer
Thursday, December &, 199 @ S:25:39

2
:

NOTE: During any disk operations (saving information to disk, getting information from
disk, or initializing a new disk), the 658 suspends all monitoring. Monitoring
immediately resumes when the disk operation is completed.

Brief descriptions of selections 1 through 3 on the Disk OpERATIONS MENU are given in the

following subsections. Duplicating a disk is accomplished by selections 1 and 2. Selection 5
is described in subsection 2.8.6.

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, slide the tab at the bottom corner of the disk so that the slot is open.
With the slot open, you cannot initialize (format) or write to the disk. To initialize or write to
a disk, slide the tab to close the slot before inserting the disk into the 653.

2.11.1 Transfer Data From Disk

Selection 1 from the Disk OPERATIONS MENU lets you transfer events and setups stored on a
disk into 658 memory. Place the source disk into the disk drive before selecting this option.
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CAUTION

All of the data presently in the 658 memory will be replaced with the data from
the disk. If you wish 1o view the current data again at a later time, be sure the
data is saved to a disk before proceeding with this operation.

Press <1> to initiate "Get Information From Disk" operation. The following prompt is
displayed:

Read Evente and Setups
Thiz disk containg both events and

setups;  looding it will overerite
the evenis ond setups in mEmory.

Load events and setups from disk?
fes No

Select Yes to load events. Select No to return to the Disk Operations Menu. The Reading

Disk message is displayed to inform you of tracks remaining to be transferred. On the disk
drive, the indicator is lit to indicate disk operation.

Reading Disk
Fresg <EXIT? to abort
Tracks Remaining =7 9

The data is transferred in less than 1 minute. At the end of data transfer the events are

formatted and may take up to 3 minutes; after which the disk transfer successful message is
displayed.

FORMATTING EVENTS. . pleaze wait

Disk Tranefer Successful |
Press any key to continug. ..
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If no disk is inserted before selecting the option, or if an unformatted disk is inserted, the 658
displays the following message.

No disk was ingerted in the drive,
Insert and press ony key to confinue,

If the disk is invalid because of no event data, the invalid message is displayed.

Irvalid Event Disk!
Prezs any key to continue...

If disk transfer fails the following message is displayed:

Digk Transfer Foiled |
Fress any key to continue...

2.11.2 Transfer Data to Disk

Selection 2 from the Disk OPERATIONS MENU lets you save events data and setups to a
formatted disk. Place the destination disk into the disk drive before selecting this option.

CAUTION

All of the data previously on the destination disk is destroyed when you use this

selection. Be sure the destination disk is empty or that data contained on it is
no longer needed.

Press <2> to initiate "Save Information To Disk" operation. The following prompt is
displayed:

Gove Eventz and Setups to Disk

(Insert the destination disk.)
CAUTION: Thiz will wipe out all
previously stored data on this
dizk!

Save Bvents & Setups?
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Select Yes to save events and setups. Select No to return to the Disk Operations Menu. The
Writing To Disk message is displayed to inform you of tracks remaining to be transferred. On
the disk drive, the indicator is lit to indicate disk operation.

riting to Disk
Frezs {EAITY 10 akort
Tracks Remaining =2 U

Disk Transfer Succeszful |
Fress any key to continue..,

The data is transferred in less than 1 minute. While the data transfer is in progress, the 658

lets you know how many tracks are remaining. When transfer is successful press any key to
return to the Disk Operations Menu.

If no disk is inserted before selecting the option, if an unformatted disk is inserted, or disk

transfer fails, the 658 displays an error message identical to those of "Data Transfer From
Disk" operation.

2.11.3 Initialize (Format) a New Disk

Selection 3 from the Disk OPERATIONS MENU lets you initialize (format) a new disk. A disk
must be initialized before any information can be stored on it.

NOTE: The formar of the initialized disk is not the same format as your personal
computer produces. Therefore, disks initialized by the 658 can only be read by

the 658 (or a PC running the 656GHA software), and disks formatted by the PC
cannot be read by the 658.

CAUTION

All of the data previously on the initialized disk is destroyed when you use this

selection. Be sure the disk is empty or that data contained on it is no longer
needed.
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Press <3> to initiate "Initialize A New Disk" operation. The following prompt is displayed:

Initialize a New Disk

Insert the disk to be initial-
ized into the disk drive.
CRUTION:  Initializing o disk
wipez out any dota that wos
previously stored on 1t

start initializing?

Yes! No

Select Yes to start initializing or select No to return to the Disk Operations Menu,
Initialization takes about 2 minutes. If you press <EXIT>, initialization is aborted.

During formatting, if a initialization error is detected a failure message is displayed,; if
initialization is successful, the success message is displayed.

Formatting Disk Formatting Disk

Freze <EXITY to abort frezz (LRITY to abort

Tracks Remaining =7 29 Tracks Remaining =3

sk FRILED to Initialize! Dizk Initialization Successtul !
Fress any key to continue... Prezs any key to continue..,

Press any key to return to the Disk Operations Menu,
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2.11.4 Duplicating a Disk

To make a duplicate disk, the disk contents must be read into memory, that disk removed from
the disk drive, a formatted disk inserted into the disk drive, then the contents of memory
transferred to the new disk as a duplicate. To accomplish this operation, perform the

procedures of subsections 2.11.1 and 2.11.2, Transfer Data From Disk and Transfer Data To
Disk, respectively.

CAUTION

All of the data previously in memory is destroyed when you use this method of

duplicating a disk. Also, be sure destination disk is empty or that data on it is
no longer needed.

2.12 REMOTE COMMUNICATION

Event data and system setups can be transferred between two 658 Mainframes®S, or between a
658 and a personal computer. The transfer can take place in one of two ways:

1) over the telephone lines using a modem at each site; or
2) through an RS-232C direct connection if the two sites are within 50 feet of each other.
Selection 3-REMOTE COMMUNICATIONS MENU from the OTHER FuNcTIoNs MENU lets you

perform various remote communication functions.

2.12.1 Communication Connections

Direct serial connection is made through the 658's Main port, located on the rear panel of the
unit,

Modem connections can be made using the optional 2400 Baud Internal Modem, an external

1200 or 2400 baud Hayes Smartmodem, or a user supplied Modem connected to the unit's
Main port.

NOTE Refer to subsection 2-15 for important information related to modem connection
to telephone lines.

2.12.1.1 Main Port Description

The Main port is a female, 25-pin, RS-232C serial data port providing an output from 1200 to
9600 baud. The Main port lets the 658 communicate with another 658 or a personal computer
(up to 50 feet away) through direct RS232 connection. The main port can be connected to an
external modem for communication over greater distances. TABLE 2-5 provides the
descriptions of the Main Port Pinouts.

Data is transmitted through the Main Port to another 658, modem, or personal computer at
1200 to 9600 baud with 8 data bits, 1 start-bit, 1 stop-bit, and no parity or handshaking.

35 A 658 running on version 3.0 (or later) of the Operating System can retrieve data from a 656 or from a 658 running on
an earlier version of the Operating System, although the reverse is not true (due to the more complex data structure of the
later versions of the Operating System). In addition, not all remote functions are available for the older models.
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TABLE 2-5. MAIN PORT PINOUT DESCRIPTION
Pin Name Function Direction Description of Operation
1 GND Protective Not Shield of interface cable should be connected to
Ground Applicable  this pin which is tied to the internal frame
ground.
2 RCV Receive Input 658 receives serial data input from the
Data connected device.
3 XMT Transmit QOutput 658 sends output to the connected device.
Data
7 GND Signal Not Internally connected to pin 1.
Ground Applicable

2.12.1.2 Cables for Main Port Connections

Direct Connection To Another 658
To connect one 658 to another 658, use a null-modem cable (P/N 113446-G1). Figure 2-14
illustrates the lines running between the cable connectors for a null-modem cable.

Direct Connection To A PC
The serial cable used for direct connection to a PC is 25-pin, male-to-female, with straight
through pin-to-pin connections. This cable (P/N 113449-G1) is supplied as an optional

accessory and can be ordered separately from Dranetz Technologies. (See section 1.10 for
ordering information.)

Direct Connection To An External Modem

To connect the 658 to an external modem use a null-modem cable (113446-G1). Figure 2-14,
illustrates the lines running between the cable connectors for a null-modem cable.

MALE CABLE COKNECTOR MALE CABLE CONNECTOR

)

0O 00OOO60
OO E O BE®
@@9®®®®®®®éé
POOROROROOOO

@
@

\
\

FIGURE 2-14. NuLL-MobDeEM CABLE PiNoUTS
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2.12.2 Initialize Communication

After the proper connections are made, the communications parameters are established along
with call/command mode of operation of the local and remote units. This is done through
selection of the RemMoTE CoMMUNICATION MENU (selection 3 from the OTHER FUNCTIONS MENU).

When preparing two 658 units for communication, set the remote unit (the one to be called)
first. Then initiate communication using the local unit.

When communication is to be between a 658 and a PC, the 658 must be set as a remote unit,
Communication is initiated from the local designated PC.

Selection 3 in the OTHER FUNCTIONS MENU brings up the REMOTE COMMUNICATION MENU:
Remate Communication Menu
A-Wait forg-eal L zor-conmiont:
Initiate a call or command
Conf igure

I |

G Feturn to Previous Menu
7 HELP !

Dranetz 658 Power Quality Analyzer
Tuesday, MNovember 27, 1998 @ 13:93:18

Possible Selections and What They Mean

Brief descriptions of the REMOTE COMMUNICATION MENU selections 1 through 3 are given
below and on the following page.

Selection: 1 Wait for a Call or Command

Application: Selection 1 initializes the remote modem (Wait Call) or direct link (Wait
Command) and puts the 658 in a mode in which it waits for a call or commands from another
658 or PC. A 658 in this mode is referred to as the “remote unit.” If phone lines are to be

used, the remote unit must be equipped with the internal modem option, an external Hayes

1200 or 2400 Smartmodem, or a user specified modem. Use selection 3-Configure to select
modem or direct link mode of operation.

NOTE The main port must be configured properly (selection 3, Configure), before
"Wait for a Call or Command” is selected.
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Selection: 2 Initiate a Call or Command

Application: Selection 2 initializes the local modem ([nitiate Call) or direct link (Initiate
Command) and puts the 658 in the "Initiate" mode. A 658 initiating a call or command is
referred to as the “local unit”. When selected, the local unit tries to establish communications
with the remote unit. If successful, the Remote Interface Menu is displayed. Status, events,
and setup data from the remote unit can now be accessed locally. If phone lines are to be
used, the local unit must be equipped with the internal modem option, an external Hayes 1200
or 2400 Smartmodem, or a user specified modem. As with the remote unit, use selection 3-
Configure to select modem or direct link mode of operation.

Selection: 3 Configure

Application: Accesses menu to change the Main Port's Baud rate and to select the
configurations for the 658's internal modem, external Hayes modem, user-specified modem,
or direct link. US or European communications standards and pulse make/break ratios can be

selected for the Hayes or internal modems. Initialization strings can be edited for the user-
specified modems.

2.12.2.1 Selecting Parameters

Selecting parameters is performed when initial communications is to be established or when
changes to the configuration or protocol is performed. In general, once established, the
parameters remain the same and only initiate or wait commands are used.

Selection 3-Configure from the REMOTE COMMUNICATION MENU lets you select main port
connection configuration and to select Baud rate and protocol. There are four connection
configurations and two or four Baud rates depending on the modem or direct link used. The

available settings, including baud rates and the U.S. (Bell 212A) or European (CCITT)
standards, are listed in Table 2-6.

Selecting 3-Configure and then selecting the port connection, Baud rate, and protocol (if

required) brings up a display similar to the following:

Communicotions Parameters
Use arrow keys to make sel
press ENTER when done.

Port connection:

Boud rate:
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TABLE 2-6. AVAILABLE SETTINGS For RS-232 INTERNAL & EXTERNAL COMMUNICATION PORT
CONNECTIONS

Hayes 2400 1200 Baud Bell 212A* CCITT"
Modem 2:&60 Baud N CCITT* S
658 Internal 1200 Baud Bell 212A* CCITT"
Modem 2400 Baud ) ) carrr
Direct 1200 Baud
Link 2400 Baud a
4800 Baud -
9600 Baud -
User-Specified 1200 Baud (User programmable answer and
Modem 2400 Baud - originate initia]iz;E(-)-n strin-g-;_and
4800 Baud  dial prefix) o N
3600 Baud ) )

* Two different pulse ratios 39%/61% and 33%/67%) arc available with this setting for use with pulse (rotary) dialing phone lines.

Use the cursor keys to scroll through the four Port connection selections: Direct Link, Hayes

2400 Modem, 658 Internal Modem, and User-Specified Modem. With selection highlighted,
Press <ENTER>.

The Baud rate selections are displayed and highlighted next for all connections. Use the cursor
keys to select the Baud rate desired. Baud rates available are dependent on the port connection
selected; see table 2-6. Make selection and Press < ENTER> .

Protocol selections are displayed and highlighted next for internal and Hayes modems only.

Use cursor keys to toggle through the protocol selections. Make selection and press
<ENTER>, ’
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For User-Specified Modem connection pressing <ENTER > brings up the following display:

1 Fdit initialization string for
receiving a call. Currentiy:
AT S ACTH -
AT AL BVZ4450-=1
Z

Edit imitializaticon string for
criginating a call. Currently:

RTZERUAASE-0
3 Edit dial prefix. Currently:

RTDT

Select 1,2,3, or EXIT.

Select 1, 2, 3 to edit the respective line of text regarding the initialization string or dial prefix.
A Help screen is displayed to assist you in editing. Refer to your respective modem manual
for codes. Press <EXIT> or <ENTER> when done.

2.12.2.2 Setting Remote 658

The first step is to set the remote 658 for the type of connection and desired baud rate. (Refer
to subsection 2.12.2.1 for information on available settings.)

The second step is to place the 658 in the proper mode (depending on type of connection).

Modem Connection

The remote 658 that's being called must be put in the "Waiting For A Call" mode. This is

accomplished through the RemoTe CoMMUNICATION MENU (selection 3 from the OTHER FUNCTIONS
MENU).

From the ReMoTE COMMUNICATION MENU select option 1, "Wait for a Call." You are
prompted to connect the modem to the 658 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 658 remains in the "Wait for a Call" Mode where it
awaits a call while continuing to monitor for events.

To abort this mode press <CTRL> <X> twice.

NOTE: The DIP switch on an external Hayes 1200 Smartmodem must be set as:
1,2,3,4,6,8 DOWN;, all others UP.

Direct Connecticn

If transferring data to another 658 using a direct serial connection, the 658 is initiated
automatically and no prompts are required. This is accomplished through the REMOTE
CoMMUNICATION MENU select option 1. The screen displays the message that "This 658 is now
under remote control." The remote 658 remains in the "Wait for a Call" Mode while
continuing to monitor for events.

To quit this mode press <CTRL> <X>. To return to this mode select option 1 from the
Remote Communications Menu.
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2.12.3 Initiating Call From Local Unit

The first step is to set the local 658 for the type of connection and desired baud. (Refer to
subsection 2.12.1 for information on available settings.)

The second step depends on the type of connection being used.

Direct Connection

To initiate a call using a direct connection, select option 2, "Initiate a call or command” from
the RemMoTE COMMUNICATION MENU. As long as the remote 658 you are calling is connected
properly, the REMOTE INTERFACE MENU appears on the screen.

NOTE: The DIP switch on an external Hayes 1200 Smartmodem must be set as:
) 1,2,3,4,6,8 DOWN; all others UP.

Modem Connection

To initiate a call using a modem connection, select option 2, "Initiate a call or command" from
the RemoTe CoMMUNICATION MENU. The screen prompts you to connect the modem (or
connect the phone line directly to the internal modem option if installed) to the 658 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 658 you are calling.

The corrent phone number iz

71555123

Uzge right and left arrows to mowve cur—

sor; use up and down arrows to select
gpecial characters like &,#,%, =tc.
Uge + +to insert a spoce, use —  to

delete, and Z00M to toggle caps leck.
Press EXAIT or ENTER when done.

Follow the dialing instructions prompts on the screen. When communications is established
the REMOTE INTERFACE MENU appears.
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2.12.4 Remote Interface Menu

The REMOTE INTERFACE MENU appears when communication is established:3¢

Pemnte Interface Meny |

1 Get Status Sereen

2 Get Graphic Summaries
3 Change Setups
Tranzfer ALl Events
lelete AIT Bvents

End Commnicat ions

HELF

[0

ey [ I g SO AL R 5.

Dranetz €58 FPower Guality Analyzer
Monday, December 32, 1290 @ 15:23:47%

A
I R N R Tl

f

Possible Selections and What They Mean
Brief descriptions of the REMOTE INTERFACE MENU selections 1 through 6 are given below.

Selection: 1 Get Status Screen

Application: Selection 1 instructs the remote 658 to send its status information. A Status
Screen such as the following appears:

%ok % Regote GoBLE)'s Statuz ® &%
Monitoring: On Gctive Setup: |
Main Chanels Lzed: HHC
Memaryy: 14 Eventz (4% Full)

Computer room,

£ Eetuﬁn to Interfoce Meny

7 HELP |

Dranetz 6855 Power Quality Analygzers
Wednesday, December Z, 199

From the Status Screen, selection 5, "Activate a New Setup,” lets you select a setup number
and then activate the selected setup in the remote 658. Selection 6 returns you to the REMOTE
INTERFACE MENU, and selection 7 brings up a HELP Screen which describes the functions of
selections 5 and 6.

56 Hold down < CTRL> and press the <X > key twice lo terminale communication with the remote 658 at any time.
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Selection: 2 Get Graphic Summaries

Application: Selection 2 instructs the remote 658 to send a graphic summary plot and text
description to the local 658, as defined by the GraPHIC SUMMARIES MENU. The GRraPHIC
SUMMARIES MENU appears:

2 Plot Frequ:ntl Qummaru
3 Plot Senzar Channel Summary

E Return to Freviouz Menu
ELP ‘

Dranetz 652 Power Guality Analyzer
Wednesday, Movember 14, 1950 @ 16:41:25

Selections 1, 2, 3, in the GraPHIC SUMMARIES MENU are described in subsections 2.10.1.1,
2.10.1.2, and 2.10.1.3. 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.

Selection: 3 Change Setups

Application: Selection 3 instructs the remote 658 to send its Main and Sensor Channel setups.
After transmission, the local 658 displays the MONITORING FUNCTIONS MENU:

Funrflun Heﬂu

iflnm’rurlru.

1 __r" -l--"--1

Sensor Channe | :ttupa

3 Delete ALL Everts in Memary
4 Turn Manitoring On/Of
Chanage Site Informotion

L Return to the Status Soreen
7 HELF

Dra etz 658 Power GQuality Analyzer
Wednesday, Movember 14, 1293 € 10:45:30

Lo T N W N I ¥

I
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Main Channel setupss? 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 658 or

Jeaving the setups as they are. Selection 7 brings up a HELP Screen which briefly describes
the functions of selections 1 through 6.

Selection: 4 Transfer All Events

Application: Selection 4 instructs the remote 658 to send all of its .events and setup
information to the local 658.

Selection: 5 Delete All Events

Application: Selection 5 instructs the remote 658 to delete all events in memory.

Selection: 6 End Communication

Application: Selection 6 terminates communication with the remote 658. The remote 658
regains control and use of its keyboard.

2.13 EXTERNAL PRINTER

The 658 can be connected to an external printer through its Auxiliary port, located on the
unit's rear panel.
2.13.1 Auxiliary Port Description

The Auxiliary port is a female, 9-pin, RS-232C compatible serial port fixed at 9600 baud.
The Auxiliary port lets the 658 send its output to an external printer.

Data is transmitted through the Auxiliary Port to an external printer at 9600 baud with 8 data
bits, 1 start-bit, 1 stop-bit, and no parity.

TaBLE 2-7 provides the descriptions of the Auxiliary Port pinouts.

57 Refer to subsection 2.8.4.1 for information on Main Channel setups,
Refer to subsection 2.8.4.2 for information on Sensor Channel setups.
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TaABLE 2-7. AUXILIARY PoORT PiNOUT DESCRIPTION

Pin Name  Function Direction Description of Operation
I GND Protective Not Shield of interface cable should be connected to this
Signal Applicable pin which is tied to the internal frame ground.
Ground
2 RCV Receive Input 658 receives serial data input from the connected
Data device. DTR must be TRUE for data to be
recognized.

3 XMT  Transmit Output 658 sends output to the connected device provided

Data DTR is TRUE.
4 DTR Data Input This signal must be TRUE for the 658 to acknowledge
Terminal the presence of a connected device. A FALSE state
Ready immediately disables the data transfer.
2.13.2 Cables for Auxiliary Port Connections

Connection to an external printer is made through the Auxiliary Port. You directly connect
the Auxiliary Port to an external printer's 25-pin female connector using Dranetz Auxiliary
Port Cable 113447-G1.%

Ficure 2-135 illustrates the wiring between the cable connectors.

. MALE CABLE COMNECTOR FEMALE CABLE CONKECTOR

o

;J

AN T

CYCRCY!
ololale

K:D
@@@9@@6@@@@&
OO

\

FiGURE 2-15. AUXILIARY PoRrTt CABLE PINOUTS

59 This cable is an optional accessory. See section 1.1¢ for ordering information.
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2.13.3 Selecting External Printer

Selection 4 from the OTHER FUNCTIONS MENU lets you change the 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

NOTE: If you are using an external printer, refer to its operating manual for any
necessary switch or jumper selections that may be required.

Pressing <SPACE> steps you through the available printer selections, including the 658
internal thermal printer. Press <EXIT> to exit when the desired printer selection is
displayed.

2.14 658 SYSTEM TOOLS MENU

Selection 5 from the OTHER FUNCTIONS MENU brings up a prompt for the access code to get
into the 658 SysTeEM TooLs MENU. The access code is DRAN.

Type DRAN and then press ENTER The 658 SysTEM ToolLs MENU appears:

DFH

& Return 1o the Previous Menuy
7 HELP

Dranetz 52 Power Guality Analyzer
berdnesday, Nowvember 14, 1958 @ 1H:45:13
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Possible Selections and What They Mean
Brief descriptions of the SysTEM TooLs MENU selections are given below.

Selection: 1 Real-Time Scanning Data

Application: Refer to Volume 2 of this manual. This selection is applicable to the
maintenance of the 658, not its operation.

Selection: 2 Reset and Test Event Memory

Application:  Selection 2 prompts you to verify the selection by selecting Yes. If you do so,
all of the stored events are erased and the setups return to their original factory settings.

Selection: 3 Restart and Self-Check

Application: Selection 3 resets the 658 (similar to tumning the instrument off and then on) and
runs the initial diagnostics self-test.

Selection: 6 Return to the Previous Menu

Application: Selection 6 returns you to the OTHER FUNCTIONS MENU.

Selection: 7 HELP !

Application:  Selection 7 brings up a HELP Screen which briefly describes the functions of
selections 1 through 4.
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2.15 INTERNAL MODEM OPTION
2.15.1 Compliance With FCC Rules and Regulations

The optional internal 1200/2400 baud Hayes compatible modem complies with Part 68 of the
FCC rules. On the rear panel of this equipment is a label that contains, among other
information, the FCC registration number and ringer equivalence number (REN) for this
equipment. If requested, this information must be provided to the telephone company.

2.15.2 Notification of the Telephone Company

All direct connection to the telephone network must be made through standard plugs and jacks
as described in Part 68, Subpart F of the FCC Rules. The terminal equipment {Dranetz 658
Power Quality Analyzer equipped with the internal modem option) cannot be used on public
coin service provided by the telephone company. Connection to Party Line Service is

allowable and subject to state tariffs. (Contact the state public utility commission, public
service, or corporation commission for information).

2.158.3 Connection to the Telephone Network

Before connecting the equipment to the telephone network, notify the telephone company of

the line that you are using, the FCC Registration Number, the Ringer Equivalence of the
Modem, and the type of Jack used for connection.

FCC Registration Number: AK396F-19592-MD-E
Ringer Equivalence: 0.4B
Phone Jack (USOC): RJ-11C

2.15.4 Ringer Equivalence Number (REN)

The REN is used to determine the quantity of devices which may be connected to the telephone
line. Excessive REN's on the telephone line may result in the devices not ringing in response
to an incoming call. In most, but not all areas, the sum of the REN's should not exceed five
(5.0). To be certain of the number of devices that may be connected to the line, as determined

by the total REN's, contact the telephone company to determine the maximum REN for the
calling area.

2.15.5 Incidence of Harm

If the terminal equipment (Dranetz 658 Power Quality Analyzer equipped with the internal
modem option) causes harm to the telephone network, the telephone company will notify you
in advance that temporary discontinuance of service may be required. But if advance notice
isn't practical, the telephone company will notify the customer as soon as possible. Also, you
will be advised of your right to file a complaint with the FCC if you believe it is necessary.

2.15.6 Responsibilities of the Telephone Company

The telephone company may make changes in it's facilities, equipment, operations, or
procedures that could affect the operation of the equipment. If this happens, the telephone

company will provide advance notice in order for you to make the necessary modifications in
order to maintain uninterrupted service.
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2.15.7 In Case of Trouble

If trouble is experienced with this equipment (Dranetz 658 Power Quality Analyzer equipped
with the internal modem option), please contact Dranetz Customer Service Department, (908)
287-3680 for repair and (or) warranty information. If the trouble is causing harm to the

telephone network, the telephone company may request you to remove the equipment from the
network until the problem is resolved.

2.15.8 Service

All service and repairs must be performed by Dranetz Technologies, Inc. If unauthorized
modification or repair is performed, both the FCC Registration and the manufacturer's
warranty in effect become null and void. If a malfunction is suspected, it is your

responsibility to contact Dranetz Customer Service Department for further instructions.
Telephone Number: (908) 287-3680
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SECTION III
OPERATIONAL TESTS

3.1 GENERAL

The 658 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:

- Display RAM

- Event Memory
- Front End Processor (FEP)Data RAM

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 Any Tests Don't PASS

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

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

If necessary, refer to subsection 1.11 (FACTORY REPAIR) for the proper procedure on
contacting Dranetz Customer Service Department before returning the unit for repair.

3.2 CALIBRATION
The recommended calibration interval for the 658 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: (908) 287-3680 FAX Number: (908) 287-8627
Telex Number: 499-7808 Cable: DRANETZ
TWX Number: (908) 997-9553
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 658 contains an internal battery pack. For optimal use and reliability, we recommend that
you have the battery pack replaced every 2 YEARS.
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Replacement can be performed in the field or by Dranetz. Consult the Dranetz Customer
Response Center for more information at (908) 287-3680.
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APPENDIX A
SERIES 658 HARDWARE AND SOFTWARE ERROR MESSAGES

A.l 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

1. 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) 908-287-3680

2. 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) 908-287-3680

3. 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)  908-287-3680

4, 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)  908-287-3680

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)  908-287-3680
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10.

11.

A System exception has occurred
on the FEP board.

The unit cannot function until

it is repaired. Please call

Pranetz Customer Service Dept. at
(USA)  9508-287-3680

A System exception has occurred
in Event Memory.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept. at
(USA) 9508-287-3680

A System exception has occurred
on the FEP board.

(An applicable message is listed here)

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)  908-287-3680

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) 908-287-3680

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) 908-287-3680



12.

There is a software mismatch
in the FEP software.

The unit cannot function until

it is repaired. Please call

Dranetz Customer Service Dept.
(USA) 908-287-3680

TM-115000-G1
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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.B.C. CO. 3~d floor, Data Loma Roow A.B.C. C0. 3rd floor, Dato Coma Room

Fent 338 Ch.A  4/15/87 11:33:07,49 vent $58  Ch.A_ 4/16/87 16: 18 40,71
; ; ; ; , AT

MMM
| YT

Horiz. 2580 psec/div  Vert. 188 V/div Horiz. 25 ecec/div Vert. 188 V/div

Event 138, Channel A Setup 2 Fvent 258, Chonnel A Setup ¥
Ued. ﬂpr 15 1987 il: 33pﬁ'? 49 Thu. fpr 16, 1987 16:18:48.77
A.B.C. €0. 3rd floor, Data Coam Room A.B.C. C0. 3d floor, Data Comm Room
. Freq. Over 28 Cycles =~ 68.8 H=z Rﬂgfr?q Dver?ﬁf.gcles 68.1 Hz
Uoltoges Voltages Measured
Prev. Event=117.2 Vnn*llﬁ 3 Umaw=116.3 Prev. Event-114.5 Ymin-115.1 Vmax=123.1
High Frequency Hits: 1 High Frequency Hits: 3
Uorst Hf Event: Uorst HF Event:
Amplitude +256 Vpk fmplitude =298 Ypk
Position 33 degrees Position 335 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.
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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:

R.B.C. CO. 3rd flooe, Data Comm Room

fvent 839 Ch.A  4/16/87 91:12:05.33

Vert. 58 Wdiv

Event £33, Channel A Setup X2
Thu, Apr 16, 1987 81:12:85.33
A.8.C. €. 3rd floor, Data Comm Room

. Freq. Over 28 Cycles = 68.8 Hz

Voltoges Measured: .
Prev. Event=116.3 Vain=92.7 Vmax=117.5
High Freguency Hits: B

Below is an example multicycie
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 Information Here>
Fvent 825 Ch.A __7/16/87 13;:22:57.73

Horiz. 25 msec/div Vert. 58 Y¥/div

Event #25, Charnel A Setup #3]
Thu. Jul 16, 1987 13:22:57.73
Dranetz Series 656 <Site Informstion Here?

ng. Freq. Over 28 Cuycles = 68.8 Hz
RMS Voltages Measured:
Prev. Event=134.7 ¥nin=112.5 Vmax=139.8
High Freguency Hits: B
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Below is an example multicycle Below is an example muiticycle

Line A-to-Neutral voltage dropout; Neutral-to-Ground RMS disturbance:

A.B.C. C0. 3rd floor, Data Comn Room A.B.C. CO. 3rd floor, Data Comm Room

vent $88 Ch.A__4/21/87 11:53:47.65 tvent #44  Ch,D _4/16/87 ©88:51:32,80
. e ' ‘ ILESRETD)

Horiz. 25 msec/div Vert. 58 V/div Horiz. 25 msec/div Vert., 28 V/div

Event #88, Channel A Setup 2 Event 44, Channel D Setup #K2

Tue. fipr 21, 1987 11:53:47.65 Tha. Apr 16, 1987 9B:51:32.89
A.B.C. C0. 3rd floor, Data Comm Room A.B.C. €0. 3rd floor, Data Comm Room
fAvg. freq. Over 28 Cycles = 68.8 K=z Flvg Freg. Over 28 Cycles =~ 64.8 Hz
ng Voltages Heasured: RHS Voltages Measured:

Prev. Event=1B56.7 Vamin=2.5 Veax=107.4 Prev. Event=1.3 Vmin=2.2 Vmax=3.3

High Frequency Hits: 2 High Frequency Hits: B
Yorst HF Event:
fimpl{tude -39 Vpk
Position 42 degrees
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Below is an example
Line A-to-Neutral high
frequency “"burst”
disturbance:

A.B.C. CO. 3rd floor, Data Comm Room

vent §281  Ch.R 5/137/87 16; 11 34 36

Horiz. 2508 psec/div Vert 58 Wdiv

Evert $281, Chonnel A Setup #&
Thu. May 7, 1987 16:11:34.36
A.B.C. CO. 3rd floor, Data Coms Room

. Freq. Over 28 Cycles = 68.8 Hz
Voltages Keasured:
Prev. Event=118.5 Vain=117.8 Vaax~117.8
High Frequency Hits: 1
Uorst HF Event:
fimplitude +94 Vpk
Position 26 degrees

B-4

Below is the disturbance on the
left after the zoom box has been
brought up and positioned:

A.B.C. CO. 3rd floor, Data Cosm Room

at: 117345 f: 848 Hz  av: 193V

Below is the same disturbance
after it has been zoomed;

A.B.C. C0. 3rd floor, Data Comn Room

vent $281_ Ch.A  S/07/87 16:11:34.3
T - IDRARETD)-

Horiz. 258 usec/div Vert. 28 V/div
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Below is an example Below is an example Line A-to-Neutral
Neutral-to-Ground high waveform disturbance caused by a load
frequency "burst” disturbance: being turned on in the building:
A.B.C. (0. 3rd floor, Data Cowm Room A.B.C. CO. 3rd floor, Dato Comm Room
vent 481 Ch.R  4/21/07 B56:05:50.
. : . E . I'!:-?-T!Itl

Horiz. 2588 psec/div.  Vert. 28 Wdiv Horiz. 5 msec/div~ Vert. 58 V/div
 Event ¥281, Charnel D Setup #32 Event $81, Channel R Setup #2
Thu., Hay 7, 1987 16:11:34.36 Tue. flpr 21, 1987 86:55:55.2¢
A.8.C. (0. 3rd floor, Data Cown Roon . R.B.C. C0. 3rd fleor, Data Coms Room
Avg. Freq. Over 28 Cuycles = 68.8 Hz fvg. Freg. Over 28 Cucles = 60.8 Hz
RHS Voltages Measured: RMS Voltages Heasured:
Prev. Event=0.7 Vein=8.3 Vmax=8.3 Prev. Event~119.6 Vmin=118.1 Vmax=118.7
High Frequency Hits: 1 High Frequency Hits: 8
Uorst HF Event:
fmplitude -188 Vpk
Posttion 21 degrees
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APPENDIX C

MAIN & SENSOR (TRANSDUCER) CHANNEL SETUP SCREENS

C1 GENERAL

This appendix contains the 16 factory pre-set Main Channel Setup screens, figure C-1, and four
Sensor (Transducer) Channel Setup screens, figure C-2. The setup number corresponding to
each screen is displayed in the upper left corner.

Each of the 16 default setups stored in the 658 memory corresponds o a particular circuit
monitoring application. A sampling of some of the setups are described in paragraph 2.4.5.3.
The following list identifies which fault setup to use for each circuit type. These threshold
setting are intended to serve as a guideline and you may want to adjust the values of some
parameters to adapt to the actual electrical environment in your application. Modified setups can

be returned to the original default settings by selecting the Reset and Test Event Memory, option
2, of the System Tools Menu.

Setup Line Neutral

No. Voltage Voltage2 Phase Current Note

01 120VACl Nt G Single -

02 120VACl Nt G Single - RMS mode, wave capture
de-sensitized

03 120VACl NtoG Single Line 20 Amp nominal

04  208VAC3 . Single Line 30-Amp, TR-2019A probe

05  208VACS - 3¢ Wye -

06 208 VAC3 - 3¢ Wye - RMS mode, wave capture
de-sensitized

07 220VAC! NG Single -

08 277VACl - 3¢ Wye -

09 277VACl Nt G 3 ¢ Wye -

10 277vAcl - 3 ¢ Wye Line TR-2019A Probe

11 277vAcl - 3 ¢ Wye 2-phase Line A & B, voltage and
current '

12 277 vACl - 3 ¢ Wye - RMS mode, wave capture
de-sensitized

13 240 VAC3 - 3 ¢ Delta 5% Tolerance

14 480 VAC3 - 3 ¢ Delta - 5% Tolerance

15 120vACl/ NtwG Single -

5VDC 5VDC
16 120 VAC - 3 ¢ Wye 3-phase 0-5 Amp Isolated

Termination Box

1 Line to Neutral
2 N to G - Neutral to Ground
3 Line to Line

C-1
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! Setup #81 R B { @

¢ Range \H WL Off  Off
JHiLim 187 ®0e T4 724
¢lolin 105 @80 .0 00.8
o Sens, g3 BLe T4 T2
b Inp. glep @258 b2 6128
7 Wave Be B 724 724
8freq.  Sens: 8.5 Ronge: 4565 H
fActivate  Print eAit Helg
1 Setup 43 A B C f

¢ Ronge W W 3 0
JKitim 17 @@ Wb T2d
dlotim 185 ®9 W0 040
3 Sens, ws Bla M 7Ed
6 Inp. Glap 6249 6@k 62l
7 Have ge B8 95 T4
§freq.  Cens: B5 Ronge: £H65 R
Activate  Print eAit relp
1 Setup #85 A E C i

¢ Range W W W O
IHE LI 221 21 21 Tad4
4lolin 181 181 181 Go.@
3 Sens. W B B Te4
6 Ing. BiS @l 6133 bi2.d
7 Have % e BB T2
8freq.  Sens: .5 FRanger 4565 Hz
Activaie  FPrint eRit Help
1 Setup #87 R B C D

Z Range W off O
IRiLin 23 WE 724 T4
dlolin 1% @0 628 4.0
9 Sens W e T4 T2
& Im. G #eh.8 6128 bi2.0
7 Have By Ba T4 T4
Bfreg.  Seme: .5 Range: 4560 He
Fectivate  Print gAit Help

C-2

{ Setup ¥#2 B { D

CCRange V4 W Off  Off

JHiLim 187 @0 24 724
4lolim 105 OB 2.0 00.9
5 Sens, BB a8 724 724
6Im. €I 6258 6128 6(2.0
7 Wave B 28 74 724
8 Freq.  Sens: B.5 Ronge: 4365 4
Activate  Pring eXit Help

1 Setup #84 R B ¢ )
2 Range W[ O Off
JHiLim 221 @ 724 T4
4lolin 160 0@ @@ BB
3 Sens. s Bh 24 e
b Ing. B o8 6129 612.8
7 Have Wm R 724 724
@ Freg.  Sens: B.5 Ronge: 4060 H
Activate  Print eXit Help

1 Setup 6 A B C [
2 Range Y W W Off
Jhilin 20 &1 B T4
dlolin 181 181 1Bl OO
> Sens. e e 724
£ Inp. Alss  BISE 818 6l2.e
7 Have 158 8 18 724
§freq.  Sens: 8.5 Range: 4565 Hr
Activate  Print eXit Help

1 Setup 488 A B C D
2 Range W W W 0ff
dHilim 233 293 293 724
dloLin 241 240 24 @9.0
3 Sens. B s B T2
& Inp. . R RV
7 Have BB 6w e 74
OFreq.  Gemst B.5 Range: 4565
Activate  Print exit Help

Figure C-1. Main Channel Default Setup Screens (Sheet 1)



{ Setup #89 A

¢ Range H

JHi Lim 293
4 lolin 241
5 Cens. s
& Inp. Zea
7 Wave 38

8freq.  Sens: 8.5 Range:
fctivate  Print

I Setup #11 A
2 Range H
JHi Lin 293
4 loLin 24
3 Sens. 0
& Im, 6280
7 Have 830

B freq,  Sens: @5 Ronge:
fctivate  Print

| Setup 13 A
dRonge W
Ifilin 232
4loLlin 279
2 Sens. (i3
b Im. o

7 Have e 5 I

8freq.  Sens: 8.5 Range:
fetivate  Print

1 Setup #15

2 Range ¥
JH Lim 127
“dlolim 15
S Sene. 0%
b Inp, i
7 Have g

B C D
W W
3 293 6.
cdl o4l ERd
@ s BE

972 S N
iR el .
565 H

eXit Hep

B C D
i W 1
w29 Bl
w4 o
e m

S (v
i I 5C /R
456 H

eAit Help

B C ]
W W M
& 2 T4
@6 28 WA
o s T2
wal B0 612.8

400 H
eAit Help

B € D
L P 41
B8 BI 724
e &5 8.0
ol W5 T4

&0 8.8 el2.n
we Be 724

Gfreq.  Gens: 85 Ronge: 4565 H

fetivate Print

eXit Help

| Setup #1884
¢ Range ¥H
JHi Lim 293
4loLin 24t
O Sens. 78]
b Im. 02
7 Wave el

Bfreq.  Sens: 8.5 Range:
Activate  Print

1 Setup M2 A
2Ry W
JHiLin 253
dlolin 24
5 Sens, B
b Inp. o
7 Wave 724

TM-115000-G1

Bfres.  Sens: B.5 Ronge: 4565 He

fctivete  Print

| Setup #14 A
2 Range YH
JHi Lin  SH4
dlolin 4%
9 Sena. ol
6 Inp. )
7 Have @

Bfreq.  Sens: 8.5 Range:
fctivate  Print

1 Stup HE R
2 Ronge VH
JHi Lim 127
diotim 165
5 Sens. 558
b Ing. 160
7 Have hig

BFreg.  Zens: B3 Range:
Aetivate  Print

B C D
W IIm
& ;s
4l 24 o
o W b
km e s
o 0@ o

4565 H
eXit Felp

B C ]
W W Off
293 23 T4
@l 24l g
B WS T2
W aEe 6120
T4 724 124

e¥it He ln

B € D
W W 0
W 724
b b M
ue  8e 724
B2 o 62
W e 724

405 K
eXit Help

B C !
SIS B
Lo 1.8 1@
.60 noe B0
619 0.18 @13
o 5.0 5.0
2w 20 2@

4565 He
eXit Help

Figure C-1. Main Channel Defauit Setup Screens (Sheet 2)
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Sensor Channel Setups

{ Channel ..ouies 1
2 Stotus uaveiinn, (ff
3 Span Value ...... oo
4 Zero Yolue ...... ~{0S
Slnits voiiiininn, Deg. €
b Sensitivity ..., 0.
Print edit
T & H Monitor Screen
(Degrees)

Sensor Channel Setups

1 Channel ......... 3

2 Status vvovven, Ot

3 Span Volue ..., e
4 Zero Yolue ...... A
olnite o Vop R
6 Sensitivity ..., .
Print exit

Conducted RF Monitor Screen

(Volts RF)

Help

Sensar Channel Setups

i Charnel ......L. ¢
2 SLOUS reriieens Off
3 Span Yalue ..., A1
4 Zero Value ...... HAAR
S hits civiinans % R
b Sensitivity ..., . e
Frint eXit
T & H Monitor Screen
(Relative Humidity)

{ Cha
2 Sta
3 Sna
4 Zer
2 thi
6 Sen

Print

Sensor Channel Setups

1113 I 4

TUS crerineen (f1

n Yalue ...... HARHEY
o Yalue ...... i
1 ¥/m
sitivity ..., 8L.7%

eXit

Radiated RF Monitor Screen
(RF Volts/Meter)

Figure C-2. Sensor (Transducer) Channel Setup Screens
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APPENDIX D

HARMONIC DISTORTION ANALYSIS

D.1 GENERAL

The Total Harmonic Distortion (THD) function of the 658 operating system provides the
means for performing harmonic distortion analysis on an individual cycle of voltage or
current. This harmonic analysis produces an output spectrum graph showing the fundamental
frequency to the 50th harmonic. In addition, a table of relative harmonic content is produced.

The Total Harmonic Distortion analysis function is selected from the waveform event screen or
the real-time (Scope Mode) screen. These events are described in subsection 2.9.

D.2 WHAT IS HARMONIC ANALYSIS ?

Conventional power system analysis deals with the problem of voltage and frequency
deviations, Harmonic Analysis deals with the problem of waveform distortions.

The waveform events captured by the 658 depict the waveform in its time domain. When
viewed in this manner, the amplitude versus time of the waveform is displayed. The
waveform can also be depicted in the frequency domain where a spectrum depicts the
fundamental frequency and its harmonic content in an amplitude versus frequency format, The

relation between how the waveform exists in these two domains forms the basis for harmonic
analysis.

Harmonic frequencies are integer multiples of the fundamental frequency. The second
harmonic has a frequency twice that of the fundamental, the third harmonic has a frequency
three times that of the fundamental, and so on. For a 60 Hz power system, the fundamental
frequency is 60 Hz, the second harmonic is 120 Hz, the third is 180 Hz, etc. When the
content of all the harmonic frequencies are summed with the fundamental frequency, the result

is the displayed waveform. Any deviation from a sinusoidal shape is due to the existence of
harmonic components,

When performing a harmonic analysis, the 658 calculates the magnitudes of the fundamental
frequency and higher order harmonics of the waveform by use of the discrete Fourier
transform. The calculation is carried out up to the 50th harmonic. The phase shift of the
individual harmonics in relation to the fundamental frequency is also calculated. These
calculations are displayed in two separate forms: a graph displaying all the harmonics and

their relative magnitudes, and a table listing each harmonic with its percent of distortion and
phase shift.

Although harmonic analysis can be performed on any complete cycle, harmonics only cause
damage when they exist for a significant length of time. Since the 658 records an event when
the waveform deviates (by more than the user set sensitivity) from the last cycle in the
previously recorded waveform event, the cycle to cycle repetition of the harmonic distortion
does not cause additional events to be recorded. When analyzing event data for harmonic
distortion, it is important to understand the following:

D-1
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NOTE:

D.3

If the initial waveform event captured by the 658 is distorted, and no other
waveform events are recorded for a period of time, it means that there was no
significant change in the overall waveshape from cycle to cycle. Therefore ail
the cycles were as distorted as the first waveform event and the harmonic
distortion was steady state. This assumption is affected by the sensitivity of the
658's waveform ("wave") threshold. The possible variation in the waveform
before a new event, is related to the value of this threshold setting.

If a distorted waveform event is captured occasionally and is followed shortly
thereafter by a sinusoidal waveform event, the harmonic distortion is not steady
state. However, if these distortions occur often, a correlation should be made
as to what is causing them.

If the distortion is steady state or lasts for any significant length of time, a
harmonic analysis could help find ways to correct the situation before costly
damage to sensitive equipment has occurred.

One way to capture a steady state condition with the 658 is to-select <S§>ave

Jfrom the Scope Mode. When this is selected, an event is recorded of all active
channels.

DAMAGE FROM HARMONIC DISTURBANCES

One reason harmonics cause so much damage is that they generate excessive heat, which can

result in general equipment failure, overloading of power apparatus and systems, or shorter
life-span of instruments and components.

Another reason harmonics are so harmful is that they degrade power quality, which can result
in unreliable operation of electrical equipment. If the equipment in question is a computer
system, harmonics may cause loss of important data stored on the system.

Among other problems, harmonic distortions can be responsible for:

overheating of neutral conductors and connections,

overheating and premature failure of supply transformers,

failure (or rupturing) of power factor-correcting capacitors

excessive electrical noise,

power interruption (overcurrents tripping circuit breakers and blowing fuses),
power loss (due to heat loss in cables),

building wire failure,

failure or misoperation of sensitive electronic equipment, and

interference with communication networks and equipment.

Current harmonics tend to be less severe further from their point of origin. Voltage
harmonics, on the other hand, have a tendency to propagate and disperse throughout the
system, and can therefore cause damage and other problems at great distances from their point

of origin.

D-2
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D.4 POSSIBLE CAUSES OF HARMONIC DISTORTION

Often equipment causing harmonic distortion is bought in small quantities. With each
additional load on the line, the increase in the amount of distortion is small, but after several

harmonic generating components are placed on the line, the total distortion can be damaging to
the very equipment causing the distortion.

Additionally, certain equipment which would not normally cause significant distortion can
considerably increase its harmonic contribution during transient disturbances and when
operating outside its normal state range.

It is important to determine the source of the harmonic disturbance in order to determine how
to prevent or control it. The most prevalent sources are non-linear loads, which are rapidly
increasing in numbers and new applications. Typical non-linear loads include:

personal computers and other microprocessor-based devices,

Uninterruptible Power Supplies (UPS),

fluorescent lighting (especially newer electronic ballast types),

battery chargers,

static power converters,

AC heating controls,

AC and DC motor controllers,

rectifiers,

switch-mode power supplies used in electronic and office equipment,

. power electronics such as variable-speed drives, SCR-controlled heaters, etc.

Other causes of harmonic distortion include AC/DC static converters, arc furnaces, welders,
and saturation of power distribution transformers.

D.5 TRIPLEN HARMONICS

Triplen harmonics, one of the most troublesome types of harmonic disturbances, involve the
3rd harmonic and odd multiples of the 3rd harmonic.

The 3rd harmonic is almost always the most prevalent, attains the highest magnitude, and

causes the most problems. The magnitude of these harmonics can be several times that of the
fundamental frequency,

On a balanced three-phase wye system with no harmonics present, the line currents cancel
vectorially in the neutral, and the neutral current is zero. Since triplen harmonics do not
cancel each other in the neutral, but are instead arithmetically additive, they result in increased

current in the neutral conductors. The neutral current containing these harmonics can be
almost twice that of the phase current.

D.6 NORMALIZING THE PHASE

The harmonic analysis is performed on a selected portion of the waveform. The phase values
are computed in respect to the waveshape of this selected area. They are of the form:

Cos [(Harmonic Number X Angle) - Phase]

Often it is desirable to normalize the phase of the fundamental to 0°. This can be done with
the formula:

Normalized Phase = (Harmonic Number X Fundamental Phase) - Harmonic Phase

D-3
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For example, suppose we have analyzed a piece of a waveform where the fundamental is at
70° and the second harmonic is 110°. Normalizing the phase of the second harmonic gives

Normalized Phase - (2 X 70°) - 110° = 30°

Thus, when the fundamental is 0°, the second harmonic is 30°.

D.7 AFTER THE ANALYSIS

Once the existence of harmonics has been confirmed, the source of the disturbance must be
determined. With the 658 Analyzer connected to the power line, take a steady state reading
with the suspected source on and again with the suspected source off. (If the equipment is
capable of performing several types of functions, perform these functions with the 658
connected to the power line, and correlate the time the different function were performed to
determine if they affect the harmonic content of the power line.)

Since current harmonics are stronger close to the source, measurements can be taken at several
points on the power line to pin point the source. Voltage harmonics, on the other hand, retain
their magnitude at great distances from their point of origin, and are therefore harder to pin
point.

After you determine the source of the harmonics and the magnitudes of the offensive
frequencies, the next step is to develop a way to control or eliminate the problem. This
includes assessing the allowable levels of harmonics in your system, taking into consideration
the sensitivity of your existing (and future) equipment to harmonic distortion.

Protecting your system from harmonics is expensive but necessary. Controlling harmonics
may be easier and less costly than removing them completely. When determining the level of
protection you need, the following costs should be weighed against each other:

cost of equipment used for controlling (additional conductors, transformers,
etc.) or eliminating (filters, etc.) the condition

-~ cost of replacing or repairing equipment damaged by harmonics
. the cost of time lost when the equipment is not working
. the cost of damage done to your company's image if you are not able to meet

deadlines or the quality of your output suffers due to deterioration of your
equipment caused by harmonics

Although individual needs and requirements vary, some steps to lessen the severity of existing
harmonics would be:

. supplement existing conductors with additional conductors,

. increase conductor size,

. derate existing transformers and motors,

. replace exiting transformers with larger units,

. load new transformers in accordance with derating guidelines

Harmonic prevention or elimination depends on the use of properly designed and tuned
harmonic filters placed at each non-linear load to block the unwanted frequencies from
affecting the rest of the system. If the load changes, the filter may have to be redesigned.

The 658 clearly indicates the most offensive harmonic frequencies along with their

contribution to the total harmonic distortion. This information is important when designing the
filter.
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658 FIELD VERIFICATION AND
INPUT CHANNEL GAIN ADJUSTMENT

Rev.. 06/25/92

EQUIPMENT: - EQUIVALENT EQUIPMENT MAY BE SUBSTITUTED

1 HIGH VOLTAGE AMPLIFIER, FLUKE 5205

2 AC CALIBRATOR, FLUKE 5200A ~

3 SINGLE CYCLE FUNCTION GENERATOR, WAVETEK 182a
4 TRUE RMS DVM, FLUKE B842A -

5  FREQUENCY COUNTER, HP 53844

6 EXTENDER CARD, SCHROFF 208900-145

7 MEASUREMENT CABLE KIT, DRANETZ 114012-G2
8 AUDIO CONNECTOR, SWITCHCRAFT AF4

8 BNC TO BNC SHIELDED CABLE

0 6" JUMPER CABLE, 16GA OR LARGER

i1 VARIABLE VOLTAGE SOURCE 0-14CVALC @5 AMSS

PURPOSE
2.1 Verify powsr on RAM tests,
2.2 Check DC coffset and all charnels
2.3 Verify CMV rajection on 211 chanrels B
2.2 VYerify RMS gain accuracy.
2.5 Check for distertion on all charnels
2.8 Verify mpulss gain accuracy.
2.7 Check for crossovar gistortion
2.2 Check Front Sgnel opsration.
2.2 Cnack UPS operaticn,
PRCCEDURE
WA N T NG
These servics Instructions are for the use of gualifiad
cersonnel oniy., To reduce the risk of electric shock, do
not perform any sServicing other than that contaihnad tn
the calibration instructions.

3.1 Turn off all power to the Mode] 823 and disconnect al1
input cables. Connect the safety ground of 858 to a
verified sarth ground. Connect a power cord to the unit
and turn or power, verify  that all RAM <tests are
displayed as "PASS".

3.2 Press "EXITT o dispiay UMAIN MINUT. Press "6, "H7,
type "CRANMT, TENTER v 20, U"RIGHT ROUCKEIRT to highlight
YES" and "ZHTER” n1s clears set up memorv to default
settinge






3.3 Press EXIT" wunti1! "MAIN Menu© ACDEArs, Press "4
TENTER", "ENTER", "RIGHT ROCKER™ until "SETUP 8" appears,
:et ail channe]s to "YH" by pressing "2 and Press AT,
‘B", "C", or "D" to tcggle through choices then press
"ENTER". Press "A" to activate set up 9.

3.4 Check channel DC offset. A1l channeis should be <1,2

VRMS i¥ unit is functioning (there is no adjustment for
RMS offset.

Press "EXIT" for "MAIN MENU" & repeat 3.3 activating al)

channels set for "VL". Verify <1,2 RMS all channels.
Press "EXIT' for "MAIN MENU" & repeat 3.3 activating al:

channal "B", "C", "D" for "I300 range. Verify <1.2 RMS
all channals

3.3 Check voltaze common moce rejection. Prass "EXIT" for
TMAIN MENYUT and feoeat 2.3 activating all channels feor
VLT
WARNING

The mocel S£55 musST be powered with its prorsrs three (3)

wire 7ine cord which connects the chassis to ezrth ground

ang reJguces the risk of electric shock B
Cornect the not side of signal from whe power ampliifier
o othe + 5 - irbuts and the low side oFf TRe signal to
sarth ground., S23t the s1gnal to aporeximately 300 VAC at
22 =z, Z¥1t 1o 3TaTus scrsen 2rg verifty that all
Zharnels rezd l'ess than 1.2V RMS
I7 acjusiment s raguired: turn oower oFfF ang remove the
=ignal Femove two (2) rear panmal Scraws hc1d1ng ths
‘nout charreli{s; boarg and ramove :%e tcard from the
40T, Remcve Tour (1) scraws s ramove The shield,
instzll Lhe input Soard on the extencer card. Use Jumper
wWlre 1o ground rear panel Lo 652 cnassis,

WARNITNG

Harardous voliages are sxpcsad at this roirt Extraeme

CAre MUST be exercised not to come i1n contact with the

2xposed parts, Failure to exercise extirame care could

resuit in loss of life or physical rnarm
TuUrn power  and signal on as anove Przss "5" for scope
mode Brasz "a", g, U, or T =o displiavy channel
Deing adiusted, Press L7 and sz rocue-s ©o obtain 2.5
range. Adjust REZ to null wavsrtorm 71,2 YREMS at 60 H:
and C44 for 8.8 WBEMS 21 2¥HZT
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Verity RMS accyracy. Return signal connections to normal
mode

Refer to step 3.3 to activate all channels on range as
shown, From status screen gress "8° for scope mode.
Press "a", "g", "C", "0" tc display all chanrels
5imu1taneous1y_ Press EXIT" to status screen than "S~
to auto scale should waveform exceed boundaries ag signal
changes,

Verify sinewave is undistorted and phase shift is equal
for all channels shown by all crossing zero near the same
noint.

RANGE INPUT SIGNAL FREQUENCY TOLERANCE
Vi 7.1V €0.0 0.2
Vi 55,6V 80.0 0.7
VH 56.6v 8C. 0 1.8
VH £68.0V 80,0 3.9
YH 565,00V 45,2 6,3
YH SBE . 0OV £4.0 5,9
VH 556.0V 4A00.90 Z5.8 (400 HZ ¢2T
1300 0,035v=7,1A 50.0 0. TA
1200 1,.396V=2E82A 60,0 3. 4A
NOTE: For amps simuiation, use Switcncoraf:s connecior
Part #A4F with signal HGT = PIN 2 & LO = PIN 1.
Full scale 1nput on any ames ransg 1s 1,482V RMS
and tolerance s 1% =.2%FS fTor un-t. AY1 amps
ranges f22d  tThrough same ams ifier, Range
zcaling 1s a multiclier in scftwzre. Full scals
output of any grcos 1nto 1 Meg or higher -s
1.800V RMS and probe tolerance 1s 1% +.2% for
»2% FS,
Individual RMS channels have nro ad;us<rents, The AJD
reference may be adiusted to change reading on atl
channels., To adjust, turn ocwar and signal off. Remocve
Tnput CHE & CHC ~/0 board 1z 'ccates setween thess
boards. Remove four (43} scress to remcve A/D shiela,
Leavs CHC 1nput beard disconne ted & srstall A/D Lo unis
on zxtender. Turn power on and sa= to CWH" range as
above, Input 565.0V 880 Hz %o othar thres (3) channels.
Adjust R1 on A/D for best accuracy of chanrels. (Do hot
adlust any cther pois on A/ Specizl Factory circuitry
18 nsecded Tor adjusiment but adiustment is normally no:
required except aftiar gart replacerment !
Checkr drstortion, With Tnputs as 1n 2.5 toggle channels
Lo view oniy one {7) chennei at a time, PBress "T0, "0
o view THD. for 2ach channel varify THD is .2 Sreater
than rated THD of =ignal scurce
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Check impulse avvuracv Cernect Turctwoﬁ generator to
Power amplifier. gjust cutpyt by monitoring with DyM.
Set functien gerera*ov L manual trigger of one (1) cycle
S'F"Iewavp impuises do  nPoz remain ©N  SCOope mode,
therefOre they must be captured as an event. Activate
fange and impulse threshold as in 3.3. Pulse one (1)
CYc1e as fu11uw then exit to "MAIN MENU™ and press et
"ENTER", "ENTER" to view last event which should be the
1mpuise. Verify acCuracy by pressing zoom and using
rockers to box positive peak to ground. Verify within
SPec. Repeat for negative peak. Exit and press “"TEXT"
and verify HF within spec.

IMP_THRESHOLD i CYCLE PULSE  FREQUENCY TOLERANCE
00500 TOOVEMES=141veK 100KHZ £18VPK
0434 353.8YRMS=800VPK T00KBZ 168VPK
0050 TDOVRME=Z141VEY 100KHZ +18VPK
0800 TOTVRMS D 1 D00V ERK TOOKREZ F181VPK
€300 TOTYRMS=1000VEK 500HZ £181VPK
Q0ED LBIBYRMEIZ T 20ARK TOOKREZ FI0APK
1559 S, 272ZRMEZ1800ARK 100K 2 T1SBAPK
If out of telerance only Sa'n may be Tield adjusted
adjustments for Tmpulisze CMR % crosscover distortion
reguire special factory circuizry to view nigh speec
sampling contirucusly, but —ris normaliy does not need
adjustment exceot after narts replacement

To adjust impulss gain, turn cower 3 signal off and

ramove ingput charnelis Semeve Tour {4 screws to

remova shi | 1 Cie gewwssn channe)

rear pane I 18 important

3inca ‘.mpu

Install I Boara o Pe = ~d and Trput signal as

above. ] : s ' ro r R20 for

"IZ0D".

(S7nce you cannot visw impulss iavel continucusly, tweax

aajustment S131gntly when -apture another cyclie until in

tolerance. )

NOTES Imoules coeration on extencer 15 marginal, I
unablie o capture pulss  tweak ty installing
Channs! toard back 1ntc Trame being sure Lo
attacn <re (1) screw %o ground and repeat
ACIUBLTE T Uunti] in tolerance
z A 35 0e cycle puises WLk besh. Un<t 18 not
CE3Y3723  £o  gperaTe W' LA continuous  Nigh
frequsncy daput lenges than 18ME ip duration.
Mamory will Fi11 guickly and HF text may be
incorrect
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S*nawavﬂ m':l‘/ 1OOk Qﬁmew}’\ah JaQQed at h‘]gher‘
frequency 2Su® LS limitations of sampling points
and curve Titlings,

Check fleppy grive. Install g disk in drive with write
DFOtecb hote covered. EX3t to "MAIN MENU" and press "8,
3. Verify disk is fcrmatted without displayed errors.

Press "gxiTr, "2"., "ENTER" to save events to disk.
Verify no errors on display,

Press "ExIT", "1", "ENTER" to Joad events from disk.

Verify no errors on display,

Check Keyboard keys. Exit to "MAIN MENU". Press "4".
37, "eNTER", ©Press each alnha ”“me"‘c key cn keyboard
and verify correct characrter. + 1nserts a space and -

Jeletes a character.

Z20m and Rocker ke

¢ have been tested orsvicusly to ses
TTMBUiss cursers. CEXITY, "TESTY, ard "ENTER” Keys hRave
4130 besen ussd orevisusiy,

Press "FEED" to verify printer nager feegs.

"EXIT" to "MAIN MENU", press “CTRL", "P" and verify
display is printaed. Press "#" to view status séreen.
Press "PRINT" <o print screen.

Check dieplay pixels, 'EXIT" To "STATUS SCREEN". Hold
"ITRLY and immediataiv press CFT, gt Digp?a/ screen
snoytd £417 YeriTy no missing sisels Press "EXITT tco
Tgturn Lo ncrmal,

NCOT=: 20 not lsave flooded contirucusly or intensity

wWitl Dermanently diminisn!

Check UPS Tunction, “BATTERY CHARGEZD' LSO on rear panel
snould <ome ON witnin 14 hours of urit oower on.

tonnect VARIAC <o uniy and reducs  lavel. "BATTERY
OPERATING ~EQ  on  rear pane® =should come  on at
approximatsly Sovao,

Turn VARIAC ST Unit should continue to coarate For up
to 5 minuies dersnding on stats of .harge and age of
—a '_,ter/

BATTERY ©CHARGED" g shoula 320 %% wiwh partially
discrarged Tatis-y when AC powsr s czstoradg,

EOEND CF TEST %k






