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      All information and specifications written or 
implied in this manual are current at the time of 
printing.  However due to the ongoing process of 
adding improvements to the products, 
PowerTronics / Eastern Time Designs, Inc. reserves 
the right to make changes at any time without notice.     

Copyright 2001 
EASTERN TIME DESIGNS, INC.  

No part of this publication may be reproduced without the express 
written permission of PowerTronics 

SAFETY NOTICE  

The power cable attached to the device is supplied 
with a safety and reference ground.  Do not use 
THE DETECTIVE when powered from an 
ungrounded outlet.  THE DETECTIVE will not 
operate properly with an ungrounded outlet.  

High voltage exists at many points inside the 
cabinet.  Qualified personnel ONLY! should open 
the cover. DO NOT open the cover; there are no 
user serviceable parts inside.  Also, opening the 
cover may affect the warranty. 
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2 YEARWARRANTY  
Eastern Time Designs, Inc. (PowerTronics )  warrants to the 

original retail purchaser that each DETECTIVE SERIES Power 
Line Analyzer sold by PowerTronics or any authorized 
representative is free from defects in material and workmanship for 
2YEARS from date of purchase.  

In the event of malfunction or other indication of failure 
attributable directly to faulty workmanship and/or materials, 
Eastern Time Designs, Inc. (PowerTronics) will at its option, repair 
or replace the defective product, to whatever extent it shall deem 
necessary to restore the product to proper operating condition, 
provided the purchaser includes proof of the date of purchase of the 
product along with the defective product.  

Please note that Eastern Time Designs, Inc. may replace the 
defective product with a new or re-manufactured functionally 
equivalent product of equal value.  

Before returning a product for repair, the customer must call 
Eastern Time Designs, INC. (PowerTronics ) Customer Service at 
(603) 483-5876 for a RMA (return merchandise authorization) 
number.  This number should be included with the customer's 
mailing address and telephone number when the product is 
returned.  Products should be returned to:  

PowerTronics:  
RMA # 
Attention : CUSTOMER SERVICE DEPARTMENT, 
143 Raymond Rd.   
Candia, NH 03034.  

During the first 2 years after the date of purchase, all labor 
and materials will be provided without charge.  There shall be no 
warranty for either parts or labor after the expiration of 2 years 
from the date of purchase.  

The customer shall be solely responsible for the failure of any 
Eastern Time Designs product, or component thereof resulting 
from accident, abuse, or misapplication of the product, and Eastern 
Time Designs assumes no liability as a consequence of such events 
under the terms of this warranty.  Some states do not allow the 
exclusion of implied warranties, so the above exclusion may not 
apply to you.  This warranty gives you specific legal rights and you 
may also have other rights which vary from state to state. 
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EXTENDED UPGRADE SERVICE  
PowerTronics is continuously making improvements to all 

products.  These improvements can be in the form of hardware 
changes, such as finer resolution of a test specification, or 
firmware changes that make THE DETECTIVE easier to use and 
interpret. 

In order to give the customer the best possible unit the 
following offer is available. 

The customer may return THE DETECTIVE for FREE 
upgrade to the most current revision of firmware at ANY TIME.  
This service may be utilized as often as the customer chooses. 

A base DETECTIVE may be upgraded at any time to the Full 
Feature D200 including Temperature Probe, DC Probe, and 
Ground Probe. The unit  will be upgraded as requested at current 
pricing at the time of request. 

To return a unit to PowerTronics refer to the warranty section 
of this manual, and mention FREE FIRMWARE UPGRADE or 
UNIT UPGRADE. 

CALIBRATION PROCEDURE  
THE DETECTIVE is designed to test the Power Line with a 

high degree of accuracy.  In this unit all measurements are 
referenced to a state of the art, temperature compensated voltage 
source, however, with the passing of time, certain components 
may require calibration.  Therefore, it is suggested that each unit 
be calibrated annually by the factory.  The procedure typically 
takes seven days and will be provided upon request for a nominal 
fee.  To take advantage of this service, refer to the warranty 
section of this manual and mention CALIBRATION 
PROCEDURE when calling for an RMA number. 
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INTRODUCTION  
THE DETECTIVE Power Line Analyzer is a portable 

diagnostic instrument designed to monitor the AC Power line, 
analyze and capture disturbances, and record these deviations in 
battery backed RAM. 

THE DETECTIVE incorporates the latest technology in its 
surface mount assembled circuit board to provide the user with 
detailed information describing all types of power line 
disturbances.  Once detected, up to 1500 of these events have the 
most important information, such as the event type, magnitude, 
duration, time and date of the occurrence, and the location on the 
sine wave, stored in RAM where they are formatted into an easily 
read format that may be printed, displayed, or downloaded to your 
computer. 

To use THE DETECTIVE, simply plug the power cable into 
the AC outlet that will be used for your equipment.  It is 
recommended that you test the power source for a period of 72 
hours.  After testing, attach THE DETECTIVE to your printer or 
computer through the ports on the back of the instrument, and 
scroll through the list of output functions on the LCD screen to 
choose the report or display that you need.  Or simply attach THE 
DETECTIVE to a computer through the serial port and using the 
PQR Host Communications Software access the necessary data. 

When connected to the printer or computer, THE 
DETECTIVE will provide you with a listing of disturbances in 
either summary, detail, or graphic analysis form.  These 
disturbances are recorded as specifically numbered events which 
are analyzed according to their magnitude, duration, time, date, 
and location on the sine wave as specified in the Analysis 
Specification section of this manual. 

Several models of THE DETECTIVE are available.  Base 
units (D100) will test for all of the common power line problems 
while the full feature units (D200) will also test for environmental 
conditions such as temperature and DC voltage.  (The Full Feature 
unit is also available with a carrying case and built-in printer, as 
the D300.) 

THE DETECTIVE is an important onsite tool that can be 



 

Page   9 

Detective  Series        D100/D200 

used by installers of electronic equipment, service technicians, 
medical facilities’ technicians, or anyone that needs to identify the 
power line quality of a particular site.  For more detailed 
descriptions of THE DETECTIVE's features, be sure to read the 
entire specifications section. 

We believe that THE DETECTIVE Power Line Analyzer is 
the most cost effective and practical AC line monitor on the 
market.  Look for more advanced diagnostic products from 
PowerTronics (Eastern Time Designs, Inc.) in the near future. 

Notice: 
This manual serves both the D100 (base) model 
and the D200 (full feature model).  Therefore, 
not all options mentioned herein may apply to 
your unit.  In most such cases it will be 
mentioned that an option is unique to a certain 
model. 
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POWER LINE ANALYZERS 

By: 
PowerTronics 

Power Line Analyzer 

THE DETECTIVE Power Line Analyzer provides complete analysis 
of your AC power for a fraction of the cost of other monitors 

User - Friendly 
Disturbance Recorder and Voltage Logger 
Easy to Understand, Full 8½” × 11”, Printed Reports 
Simple to connect to a Computer via PQR Host 
Communications software 
Immediate, on-site viewing of disturbance events via the 
units LCD 
Multiple Choices for Format of Data Output with the 
Display, Print, and Communicate Options:  

- Summary                     - Graphics 
- Detail (All Events)          - Data Log 
- One Event (Detailed)  

Made in USA 

THE DETECTIVE Power Line Monitor D100/D200 will 
measure, report, and record power disturbances.  It is 
designed to aid in the analysis of power quality for AC 
power in medical, commercial, and industrial applications. 

D100 & D200 
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Model Features: 
THE DETECTIVE Series  

D100: 
1500 Event Storage 
Data Retention for 5 Years 
Parallel and Serial Communications ports 
Monitors AC Voltage 
Tests for Spikes on Hot and Neutral 
Tests for Sags and Surges 
Tests for High Frequency Noise and  
  Common Mode Noise 
Identifies Phase Changes 
Identifies Frequency Deviations 
Detects Dropouts and Power Failures 
32 Character LCD with Intensity Control  

D200: 
All the Features of the D100 plus... 
Ambient Temperature Probe 

- Detects Deviations in Temperature 
DC Voltage Test Probe 

- Detects Surges and Sags in DC line 
- Detects Spikes on DC line 

Ground Reference Probe 
- Detects Spikes on Ground 
- Detects Continuous Noise on the  
     Ground 
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DESCRIPTION OF FUNCTIONS  
Most operations of THE DETECTIVE are accessed through 

the operator control panel on the front of the unit.  When these 
keys are pressed the internal microprocessor allows the operator to 
scroll through menu options selecting whichever feature or 
operation that is desired. 

Many functions of THE DETECTIVE may be set up, or 
modified by the operator from the front panel.  It is recommended 
that several of these features be set up prior to beginning power 
line testing.  Setting the time and date will allow THE 
DETECTIVE to keep accurate track of when each event occurs, 
while setting the site number will help identify where the testing 
was performed. 

THE DETECTIVE is designed for easy operation and 
maximum adaptability.  Upon power up, all anomalies will be 
detected and the information stored in RAM.  This information 
can then be viewed either from the LCD or on a print out to an 
attached computer or printer. 

The RAM is capable of storing 1500 separate events.  To 
prevent the RAM from filling with too many of one type of event, 
a software filter is employed which will allow no more than 100 of 
any single type of event  to be stored. 
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The following is a list of all functions:  

SETUP 
Set Baud Rate 
Set the Site Number 
Set the Time 
Set the Date 
Clear the Event Counter 
Set Buzzer On/Off  

DISPLAY 
Display Summary on LCD 
Display All Events on LCD 
Display a Single Event on LCD  

PRINT 
Print a Data Log 
Print a Graphics Event 
Print a Summary Report 
Print All Events 
Print One Event  

ON-LINE 
Adjust LCD Intensity 
View Temperature and DC Data * 
Select Menu Functions  

COMMUNICATIONS?

 

Display Unit Version number 
Transmit a Summary of All Detected Events 
Transmit a Detail Report of Stored Events 
Transmit a Data Log Report of All Channels 
Clear All Events 
Configure the PQR Hardware 
Continuous Transmission of Readings   

*     Available only in the Full Feature Board (D200) 
?

 

     Via the PQR Host Communications Software 
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SUGGESTED USES OF THE DETECTIVE  

THE DETECTIVE can be utilized in various  technologically related 
fields.  Examples of areas in which THE DETECTIVE operates are 
the following:  

1.)   Service and Troubleshooting of all types of electronic 
systems. 

2.)   As a remote location monitoring device for Power Utilities/
Suppliers. 

3.)   As a monitor for power to sensitive medical equipment. 
4.)   Site-surveys of power quality before installation of 

microprocessor based equipment. 
5.)   As a sale tool for Power regulating and conditioning 

equipment.  

Service and Troubleshooting 
Electronic equipment troubleshooters should test the AC line 

with THE DETECTIVE when confronted with unexplainable 
electronic equipment malfunctions and as a regularly provided 
service.  By recording the various power-line disturbances available 
through THE DETECTIVE you can eliminate needless replacement 
of components which otherwise would have been deemed the source 
of the malfunction.  In doing so, you will become more effective at 
servicing your customers and increase the confidence that your 
customers have in your ability to keep them on-line. 

THE DETECTIVE saves the technician and the customer time 
and money by correctly identifying power problems that lead to 
electronic malfunctions.  The informative readouts and printouts 
allow the client and the technician to review power problems together 
to come up with the most appropriate power protection solution.  

Utilities Monitoring Device 
Local power utilities may find THE DETECTIVE useful in 

determining if the power they make available to their customers is 
free of defects.  In addition, power service technicians may use the 
Power Line Analyzer when responding to service calls by leaving the 
monitor on-site for lengthy site analysis to find randomly occurring 
deviations. 
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Medical Equipment Uses 
A vital use of THE DETECTIVE Power Line Analyzer is in 

the field of Medical Technology.  A Power Line Analyzer 
attached near an electrical medical power source can help ensure 
the safety of those patients who depend on sensitive life sustaining 
medical equipment.  Because hospitals often have independent 
emergency power generators, THE DETECTIVE can be 
particularly useful for the continuous monitoring of the power 
source.  

Pre-installation Site Surveys 
The installers of electronic equipment will find THE 

DETECTIVE useful when verifying the condition of power at a 
customer’s site.  This is especially important for Mini-Computers 
and LAN (local area network) PC systems.  Protecting equipment 
from fatal power hazards is now a prerequisite for proper sire 
survey analysis.  Once tested, the power supply at the site can be 
conditioned to insure against power problems.  

Sales 
In all the situations above, THE DETECTIVE can be an 

important tool for those who sell electronic equipment protection 
devices.  A salesperson may travel to a potential customer’s site 
and connect the Power Line Analyzer to any grounded outlet and 
take readings of the power available to the site.  After sufficient 
readings have been taken, the salesperson may use the results to 
inform the customer of his/her power problems, and proceed to 
suggest the appropriate power conditioner (voltage regulators, 
power conditioners, power strips, etc.).  When confronted with the 
actual readout of problems on a power line the customer will be 
much more responsive to purchase the recommended protection 
device.  
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Step - By - Step Operations Guide  

1) Turn the key switch located on the back panel to the ON 
(vertical) position.  This connects the battery to the on-board 
power sensing circuit.  The switch should be left ON 
whenever the unit is testing a line.  

2) Plug THE DETECTIVE into an appropriate AC outlet.  

NOTE:  There is no display on the LCD when 
the unit is unplugged.  

3) A sample display would show:   

                                     11:06:19    117V  
                                     60 Hz        3 EVENTS  

This display shows the current time, line voltage, line 
frequency, and total number of events stored in RAM.  

4) Set the Time, Date, and Site number.  Refer to the SETUP 
section of  this manual for instructions.  (These settings need 
only be set once; the time and date are continually updated in 
the RAM for a period of at least five years.)  

NOTE:  If more than 30 seconds pass without a 
key being pressed, the unit will exit the 
MAIN MENU, and return to current 
DISPLAY SCREEN in the test mode.  

5) The unit is now monitoring the AC line, and will report any 
variations.  It is recommended that the unit be left on the test 
site for 72 hours, in order to get a comprehensive report of the 
power conditions at that site.  

6) After or during the test period, the information stored in RAM 
may be displayed on the LCD or printed through the Serial or 
Parallel ports.  To display the information refer to the 
DISPLAY section of this manual.  To output data to a parallel 
or serial device refer to the section on PRINTING 
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THE DETECTIVE is considered on-line when the LCD is 
showing the Time, Line Voltage, Frequency, and Number of 
Events.  This is also know as the Test Mode.   

                                     11:06:19    117V  
                                     60 Hz        3 EVENTS 

LCD INTENSITY CONTROL  

The intensity of the LCD can be controlled when THE 
DETECTIVE is on-line.  Pressing SCROLL UP causes the 
characters to become darker, while pressing SCROLL DOWN 
lightens them. 
This action may be performed at anytime during power 
monitoring. 

ON-LINE OPERATIONS 

TEMPERATURE & DC DATA  

When THE DETECTIVE is on-line the user can view the 
instantaneous Temperature and DC Channel information.  This is 
done from the on-line or test mode.  The operator must simple 
press the SELECT ITEM key.  This will cause the unit to display:  

Temp    =     73°F 
DC Ch  =     + 06.6 DCV  

This shows the current temperature in Degrees Fahrenheit and the 
DC volts on the DC input. 
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Front Panel Operations 
Pressing the MENU key when THE DETECTIVE is on-line 

will cause the unit to go into the menu functions.  While in the 
menus, pressing the SCROLL UP or SCROLL DOWN keys will 
display the various options available.  Pressing the SELECT key 
will execute these options 

Pressing the MENU key while in the menu functions will 
allow the operator to exit the menus, and return to AC power 
testing. 

There are three major functions of THE DETECTIVE: 
SETUP, DISPLAY, and PRINT.  To access these features:  

1) Press the MENU key.  This will display:   

                                         **MAIN MENU**  
                                         EXIT FROM MENUS  

Pressing the SELECT key at this time will cause 
the unit to exit from the menus.  

2) Press the SCROLL UP key.  This will display:   

                                         **MAIN MENU**  
                                         SETUP FUNCTIONS  

Pressing the SELECT key at this time will allow 
the operator to program the unit.  

3) Press the SCROLL UP key.  This will display:   

                                         **MAIN MENU**  
                                         DISPLAY FUNCTION  

Pressing the SELECT key at this time will allow 
the operator to display stored events on the 
LCD.  

4) Press the SCROLL UP key.  This will display:   

                                         **MAIN MENU**  
                                         PRINT FUNCTIONS  

Pressing the SELECT key at this time will allow 
the operator to print stored events through the 
parallel or serial ports.  

(See the MENU FLOW CHART in the back of this manual) 
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SETUP FUNCTIONS 
This is a step by step procedure for programming THE 

DETECTIVE.  For ease of explanation each section assumes that 
the operator  is starting with the unit operating in test mode (Time 
being displayed on the LCD).  Also, on the following pages the 
column on the left represents the key pressed by the operator and 
the column on the right is the resulting output on the LCD.  
Pressing the MAIN MENU key while in the menus while return 
the unit to test mode.  

The following items may be programmed.  

The Baud Rate (1200 to 19, 200) 
The Time (hours, minutes, seconds) 
The Date (days, months, years) 
A Site Number (001 to 255) 
Reset the Event Counter to Zero 
Enable/Disable the Buzzer 
Hot and Neutral Surge Thresholds* 
Hot and Neutral Sag Thresholds*   

*     Only Via the PQR Host Communications Software 

SETTINGS AS SHIPPED FROM THE FACTORY  

Baud Rate = 19,200 baud 
Time set to Eastern Standard Time 
Date set to Current Date 
Site Number 001 
Buzzer Enabled 
Sag Trigger at 5% and 10% under average 
Surge Trigger at 5% and 10% over average 
DC trigger at 5% and 10% deviation   * 
DC range +/- 12V   * 
Temperature Trigger at 5% and 10% deviation   *   

*  Available only in the Full Feature Board (D200) 
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SETTING THE BAUD RATE  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SELECT ITEM                               SETUP FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       SET OUTPUT PORTS  

SELECT ITEM                               SET OUTPUT PORTS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   SET OUTPUT PORTS  
                                                       SET BAUD RATE  

SELECT ITEM                               SET BAUD RATE  
                                                       SELECT 1200 BAUD  

SCROLL UP                                   Use scroll keys until the 
baud rate you desire is 
displayed.  

SELECT ITEM                               Returns to test mode 
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SETTING THE SITE NUMBER  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SELECT ITEM                               SETUP FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       SET OUTPUT PORTS  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       TIME DATE & SITE  

SELECT ITEM                               TIME DATE & SITE  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   TIME DATE & SITE  
                                                       SET SITE NUMBER  

SELECT ITEM                               SET SITE NUMBER  
                                                       SITE # 001  

SCROLL UP                                   Use the scroll keys to 
select the site.  

SELECT ITEM                               Returns to test mode 
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SETTING THE TIME  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SELECT ITEM                               SETUP FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       SET OUTPUT PORTS  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       TIME DATE & SITE  

SELECT ITEM                               TIME DATE & SITE  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   TIME DATE & SITE  
                                                       SET SITE #  

SCROLL UP                                   TIME DATE & SITE  
                                                       SET TIME  

SELECT ITEM                               SET TIME  
                                                       HOUR: 01  

SCROLL UP/DOWN                      Use the scroll keys to 
select the proper hour.  

SELECT ITEM                               SET TIME  
                                                       MINUTE: 01  

SCROLL UP/DOWN                      Use the scroll keys to 
select the proper minute.  
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SELECT ITEM                               SET TIME  
                                                       SECONDS: 01  

SCROLL UP/DOWN                      Use the scroll keys to 
select the proper second.  

SELECT ITEM                               Returns to test mode 
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SETTING THE DATE  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SELECT ITEM                               SETUP FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       SET OUTPUT PORTS  

SCROLL UP                                   SETUP FUNCTIONS  
                                                       TIME DATE & SITE  

SELECT ITEM                               TIME DATE & SITE  
                                                       GO TO PRIOR MENU  

SCROLL DOWN                             TIME DATE & SITE  
                                                       SET DATE  

SELECT ITEM                               SET DATE  
                                                       MONTH: 01  

SCROLL UP/DOWN                      Use the scroll keys to 
select the proper month.  

SELECT ITEM                               SET DATE  
                                                       DAY: 01  

SCROLL UP/DOWN                      Use the scroll keys to 
select the proper day.  

SELECT ITEM                               SET DATE  
                                                       YEAR: 01  

SCROLL UP/DOWN                      Use the scroll keys to 
select the proper year.  

SELECT ITEM                               Returns to test mode 
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CLEARING THE EVENT COUNTER   

WARNING!!!              Executing this option will cause any 
events stored in RAM to become unavailable.  Also the event 
counter will be cleared to 0.   

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SELECT ITEM                               SETUP FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL DOWN                             SETUP FUNCTIONS  
                                                       SET ALARM MODES  

SELECT ITEM                               SET ALARM MODES  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   SET ALARM MODES  
                                                       CLR EVENT COUNT  

SELECT ITEM                               CLR EVENT COUNT  
                                                       PRESS SELECT KEY  

SELECT ITEM*                             Returns to test mode     

* NOTE:  At this point, pressing any other key will terminate this 
command and return the unit to test mode. 
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ENABLING/DISABLING THE BUZZER  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SELECT ITEM                               SETUP FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL DOWN                             SETUP FUNCTIONS  
                                                       SET ALARM MODES  

SELECT ITEM                               SET ALARM MODES  
                                                       CLR EVENT COUNT  

SCROLL DOWN                             SET ALARM MODES*  
                                                       DISABLE BUZZER  

SELECT ITEM                               Returns to test mode.     

*NOTE*       If the buzzer is already 
disabled the unit will 
display:  

SET ALARM MODES 
ENABLE BUZZER 
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DISPLAY FUNCTION 

 

This is a step by step procedure for having THE DETECTIVE 
display stored information on the LCD.  For ease of explanation 
each section assumes that the operator is starting with the unit in 
test mode (Time being displayed on the LCD).  

There are three different formats that the data may be displayed in: 

1) Summary Report  -  Displays the total count of each 
event type that has been detected.  (Example: 127 10V 
SPIKES.)  Even though THE DETECTIVE stops storing 
all the detail information after the first 100 occurrences of 
an events, the unit continues to count the total number of 
times that event type occurs. 

2) Detail Report  -  Shows the type of and time of all events.  
Pushing the SCROLL buttons allows the display of each 
event in RAM. 

3) Single Event  -  Displays the time and type of any event. 
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DISPLAY SUMMARY  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SCROLL UP                                   **MAIN MENU**  
                                                       DISPLAY FUNCTION  

SELECT ITEM                               DISPLAY FUNCTION  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   DISPLAY FUNCTION  
                                                       DISPLAY SUMMARY  

SELECT ITEM                               Hot,       Impulse  
                                                       Qty        6     >100 V     *  

Press SCROLL UP/DOWN             Will display the summary      
or SELECT ITEM                           count of each event type.     
                                                       When it reaches the end it will  
                                                       return to test mode.  To leave  
                                                       early you may press the       
                                                       MAIN MENU key.   

MAIN MENU                                 Returns to test mode.      

*     Sample Display 
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DISPLAY ALL EVENTS  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SCROLL UP                                   **MAIN MENU**  
                                                       DISPLAY FUNCTION  

SELECT ITEM                               DISPLAY FUNCTION  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   DISPLAY FUNCTION  
                                                       DISPLAY SUMMARY  

SCROLL UP                                   DISPLAY FUNCTION  
                                                       SHOW ALL EVENTS  

SELECT ITEM                               09:03:45.40  
                                                       Hot, Power Fail     *  

Press SCROLL UP/DOWN             Will display the time and type  
or SELECT ITEM                           of each event .  When it       
                                                       reaches the end it will return  
                                                       to test mode.  To leave early  
                                                       you may press the MAIN    
                                                       MENU key.  

MAIN MENU                                 Returns to test mode.      

*     Sample Display 
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DISPLAY ONE EVENT  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL UP                                   **MAIN MENU**  
                                                       SETUP FUNCTIONS  

SCROLL UP                                   **MAIN MENU**  
                                                       DISPLAY FUNCTION  

SELECT ITEM                               DISPLAY FUNCTION  
                                                       GO TO PRIOR MENU  

SCROLL DOWN                             DISPLAY FUNCTION  
                                                       SHOW ONE EVENT  

SELECT ITEM                               SHOW ONE EVENT  
                                                       NUMBER:     001  

SCROLL UP/DOWN                      Use the scroll keys to 
change the event number 
until the desired event 
number is displayed.  

SELECT ITEM                               10:36:53.94  
                                                       Hot, Sag   

Press SELECT ITEM again or press MAIN MENU to return to 
DISPLAY FUNCTION MENU.  Press either of these again to 
return to test mode. 
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PRINT FUNCTIONS 

 

This is a step by step procedure for having THE DETECTIVE 
print stored information through the Serial or Parallel Ports.  For 
ease of explanation each section assumes that the operator is 
starting with the unit in test mode (Time being displayed on the 
LCD).  

There are four different formats that data may be printed in. 

1) Data Log Report  -  Prints a list of the readings on all 
input channels for each minute since the unit was put on-
line and the RAM cleared. 

2) Graphics Report  -  The operator may select a single 
graphics type event that has been stored and print a 
representation of that event.  This report makes the event 
easy to understand, by referencing the event to its 
location on the sine wave 

3) Summary Report  -  The total count of each event type 
that has been detected.  (Example: 127 10V SPIKES.)  
Even though THE DETECTIVE stops storing all the 
detail information after the first 100 occurrences of an 
event, the unit continues to count the total number of 
times that event type occurs.  The summary report also 
prints the time, date, and site number at the time of 
printing. 

4) Detail Report  -  Prints a complete description of every 
event stored in RAM, including the Time, Date, 
Magnitude, Duration, and Location on the sine wave. 

5) Single Event  -  Prints out all detail information for any 
event selected. 
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PRINT DATA LOG  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL DOWN                             **MAIN MENU**  
                                                       PRINT FUNCTIONS  

SELECT ITEM                               PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   PRINT FUNCTIONS  
                                                       PRINT DATA LOG  

SELECT ITEM                               When the Data Log is 
finished printing, the unit 
will return to the menu 
option:   

                                                       PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

Push the MAIN MENU or SELECT ITEM key to return to test 
mode. 
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Sample DATA LOG Print Out 

Datalog report of Hot Line Voltage measured on Jul/14/01 

200 

100 

300 

Datalog report of Hot Line Voltage measured on Jul/19/01 

200 

100 

300 
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PRINT GRAPHICS  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL DOWN                             **MAIN MENU**  
                                                       PRINT FUNCTIONS  

SELECT ITEM                               PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   PRINT FUNCTIONS  
                                                       PRINT DATA LOG  

SCROLL UP                                   PRINT FUNCTIONS  
                                                       PRINT GRAPHICS  

SELECT ITEM                               PRINT ONE EVENT  
                                                       NUMBER:     001  

SCROLL UP/DOWN                      Use the scroll keys to 
select the event number 
you wish to print.    

SELECT ITEM                               When the Graphics is 
finished printing, the unit 
will return to the menu 
option:   

                                                       PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

Push the MAIN MENU or SELECT ITEM key to return to test 
mode. 
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Sample GRAPHICS Print Out 

045   Jul/19/01,  11:29:38.42,    Hot Line ,   Phase Shift  ,      > 50V Peak ,    40d 

EVENT 045 

11:29:38.42 
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PRINT SUMMARY  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL DOWN                             **MAIN MENU**  
                                                       PRINT FUNCTIONS  

SELECT ITEM                               PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL UP                                   PRINT FUNCTIONS  
                                                       PRINT DATA LOG  

SCROLL UP                                   PRINT FUNCTIONS  
                                                       PRINT GRAPHICS  

SCROLL UP                                   PRINT FUNCTIONS  
                                                       PRINT SUMMARY  

SELECT ITEM                               When the Report is 
finished printing, the unit 
will return to the menu 
option:   

                                                       PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

Push the MAIN MENU or SELECT ITEM key to return to test 
mode. 
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PowerTronics   DETECTIVE   V6.4  - Summary Report as of Jul/19/01 - ID: xxxxxx  

Hot Line ,           Impulse            ,         > 100 V Peak  ,       1 
Hot Line ,           Impulse            ,         > 20 V Peak    ,       3 
Hot Line ,           Impulse            ,         > 10 V Peak    ,       2 
Hot Line ,           Power Failure ,                                  ,       11 
Hot Line ,           Sag                    ,         Set Level         ,       1 
Hot Line ,           Sag                    ,         5 Percent        ,       2 
Hot Line ,           Sag                    ,         10 Percent      ,       2 
Hot Line ,           Surge                ,         5 Percent        ,       1 
Hot Line ,           Surge                ,         10 Percent      ,       1  

Neutral   ,           Impulse            ,         > 100 V Peak  ,       3 
Neutral   ,           Impulse            ,         > 50 V Peak    ,       1 
Neutral   ,           Impulse            ,         > 20 V Peak    ,       2 
Neutral   ,           Impulse            ,         > 10 V Peak    ,       1 
Neutral   ,           Power Failure ,                                     ,        1 

Sample SUMMARY Print Out 
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PRINT ALL EVENTS  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL DOWN                             **MAIN MENU**  
                                                       PRINT FUNCTIONS  

SELECT ITEM                               PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL DOWN                             PRINT FUNCTIONS  
                                                       PRINT ONE EVENT  

SCROLL DOWN                             PRINT FUNCTIONS  
                                                       PRINT ALL EVENTS  

SELECT ITEM                               When the Report is 
finished printing, the unit 
will return to the menu 
option:   

                                                       PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

Push the MAIN MENU or SELECT ITEM key to return to test 
mode. 
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Sample ALL EVENTS Print Out 
(Detail Report) 

 

PowerTronics   DETECTIVE    V6.4  - Detail Report as of Jul/19/01 - ID: xxxxxx  

001    Jul/13/01,  03:30:52.32,       Neutral   ,         Power Failure    ,                             ,  
002    Jul/13/01,  03:30:52.32,       Hot Line ,         Sag                      ,      Set Level       ,  
003    Jul/13/01,  09:01:57.27,       Hot Line ,         Impulse               ,      > 20V Peak    , 204d 
004    Jul/13/01,  07:43:30.85,       Neutral   ,         Impulse               ,      > 20V Peak    , 204d 
005    Jul/14/01,  10:17:05.27,       Hot Line ,         Sag                      ,      10%               ,  
006    Jul/14/01,  10:19:29.29,       Neutral   ,         Impulse               ,      > 100V Peak  , 60d 
007    Jul/14/01,  10:19:29.86,       Hot Line ,         Surge                  ,      10%               ,  
008    Jul/14/01,  10:19:30.36,       Hot Line ,         Surge                  ,      5%                 ,  
009    Jul/14/01,  10:28:40.69,       Hot Line ,         Power Failure    ,                             ,  
010    Jul/14/01,  10:29:14.28,       Neutral   ,         Impulse               ,      > 50V Peak    , 298d 
011    Jul/14/01,  10:29:14.78,       Hot Line ,         Power Failure    ,                             ,  
012    Jul/14/01,  10:29:14.78,       Hot Line ,         Sag                      ,      10%               ,  
013    Jul/14/01,  10:58:29.06,       Hot Line ,         Power Failure    ,                             ,  
014    Jul/14/01,  10:59:22.24,       Neutral   ,         Impulse               ,      > 10V Peak    , 230d 
015    Jul/14/01,  11:00:14.89,       Hot Line ,         Power Failure    ,                             ,  
016    Jul/14/01,  11:00:39.45,       Neutral   ,         Impulse               ,      > 100V Peak  , 176d 
017    Jul/14/01,  11:01:17.18,       Hot Line ,         Power Failure    ,                             ,  
018    Jul/14/01,  11:01:39.11,       Neutral   ,         Impulse               ,      > 100V Peak  , 62d 
019    Jul/19/01,  10:24:47.91,       Hot Line ,         Power Failure    ,                             ,  
020    Jul/19/01,  10:29:03.55,       Hot Line ,         Impulse               ,      > 100V Peak  , 22d 
021    Jul/19/01,  10:29:15.36,       Hot Line ,         Power Failure    ,                             ,  
022    Jul/19/01,  10:29:28.35,       Hot Line ,         Sag                      ,      10%               ,  
023    Jul/19/01,  10:29:32.11,       Hot Line ,         Impulse               ,      > 20V Peak    , 202d 
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PRINT ONE EVENT  

MAIN MENU                                 **MAIN MENU**  
                                                       EXIT FROM MENUS  

SCROLL DOWN                             **MAIN MENU**  
                                                       PRINT FUNCTIONS  

SELECT ITEM                               PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

SCROLL DOWN                             PRINT FUNCTIONS  
                                                       PRINT ONE EVENT  

SELECT ITEM                               PRINT ONE EVENT  
                                                       NUMBER:     001  

SCROLL UP/DOWN                      Use the scroll keys to 
select the event number 
you wish to print.    

SELECT ITEM                               When the Event is 
finished printing, the unit 
will return to the menu 
option:   

                                                       PRINT FUNCTIONS  
                                                       GO TO PRIOR MENU  

Push the MAIN MENU or SELECT ITEM key to return to test 
mode.  

NOTE:  If the operator presses the MAIN MENU key while the 
LCD is displaying:   

                           PRINT ONE EVENT  
                           NUMBER:     001  

the unit will return to the PRINT FUNCTION MENU. 
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021    Jul/19/01,  10:29:15.36,       Hot Line ,         Power Failure    ,                             ,   

Sample ONE EVENT Print Out 

 

004    Jul/13/01,  07:43:30.85,       Neutral   ,         Impulse               ,      > 20V Peak    , 204d  

 

008    Jul/14/01,  10:19:30.36,       Hot Line ,         Surge                  ,      5%                 ,   

 

014    Jul/14/01,  10:59:22.24,       Neutral   ,         Impulse               ,      > 10V Peak    , 230d  

 

017    Jul/14/01,  11:01:17.18,       Hot Line ,         Power Failure    ,                             ,   

 

020    Jul/19/01,  10:29:03.55,       Hot Line ,         Impulse               ,      > 100V Peak  , 22d  
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OPTIONAL PROBES 
The following pages deal with the three optional 
probes that are available for use with THE 
DETECTIVE Model D200 (Full Feature Board).  
These pages do not apply to the Model D100.  

The optional probes for the D200 are: 

Temperature Probe - can be used to correlate 
power failure and other potentially detrimental 
disturbances with rapid changes in the ambient 
temperature of the environment 

DC Voltage Probe - is designed to examine the 
internal DC power of electronic equipment and 
compare it to the AC power source, helping to 
determine if the fault is not with the power 
source but with the equipment itself 

Ground Probe - provides the operator with a means 
of determining whether the ground is faulty or 
not. 

These probes are designed to increase the usability of THE 
DETECTIVE unit by expanding the amount of data available to 
the operator.  Each probe deals with a specific aspect of power 
monitoring.  Aspects which are often the true cause of problems 
that have been improperly diagnosed by a less rigorous 
examination.  In this manner these probes can save the operator 
both time and money.  Further information is given on each in the 
following pages. 
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TEMPERATURE PROBE 
In the process of trying to determine why equipment may be 
experiencing intermittent failures, it can be helpful to track the 
temperature of the environment that the equipment is operating in.  
Overheating of sensitive equipment can lead to failures not normally 
associated with temperature fluctuations. 

It is necessary to gain a history of the ambient air temperature over an 
extended period of time, and track the average temperature as well as 
any deviations from this average.  Armed with this data it is then 
possible to determine if system failures correlate with temperature 
deviations. 

TEMPERATURE PROBE OPERATION 

To operate the Temperature Probe simply insert it into the jack 
labeled Temp. on the back of the unit.  Leave the unit operating for 
an extended period of time to gather as complete an understanding as 
possible as to the temperature variations the site is exposed to. 

Note:      When the Temperature Probe is plugged in the buzzer 
should sound (unless the buzzer has been disabled) reporting a 
temperature deviation. 

Data from the probe can be retrieved by pushing the SELECT key 
while the unit is in Test Mode.  This will provide a display similar to 
the following: 

Temp     =     73°F 
DC Ch   =     + 06.6 DCV 

THE DETECTIVE stores deviations in temperature similar to the 
way it records other events.  To view these deviations, simply use the 
DISPLAY or PRINT function or link up to a computer via PQR 
HOST COMMUNICATIONS software as you would with any event. 



 

Page   45 

Detective  Series        D100/D200 

DC VOLTAGE PROBE 
Some problems encountered at a site are not attributed to faulty AC 
power but to bad power inside the equipment itself.  For this reason 
PowerTronics has outfitted this unit with a port for an optional DC 
Probe for the testing of DC power in electronic equipment.  The unit 
can check the correlation between AC and DC power in the 
equipment.  From the data retrieved you may be able to determine the 
nature of the problem.  

DC PROBE OPERATION 

The DC Probe is connected from the back of the unit to the DC power 
source of the equipment to be tested.  An event will be recorded when 
the DC voltage fluctuates a determined percentage from the average 
or when an impulse is detected on the DC line. 

Data from the probe can be retrieved by pushing the SELECT key 
while the unit is in Test Mode.  This will provide a display similar to 
the following: 

Temp    =     73°F 
DC Ch  =     + 06.6 DCV 

THE DETECTIVE stores deviations in DC Voltage similar to the 
way it records other events.  To view these deviations, simply use the 
DISPLAY or PRINT function or link up to a computer via PQR 
HOST COMMUNICATIONS software as you would with any event. 
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GROUND PROBE 
Power monitoring units require a clean ground line to make accurate 
analysis of AC power sources.  A faulty ground is often responsible 
for erroneous data and other equipment problems.  For this reason, 
PowerTronics has outfitted this unit with a port for an optional 
Ground Probe that, when connected to a reliable reference ground, 
can determine the nature of the AC Ground line 

GROUND PROBE OPERATION 

In order to operate the Ground Probe simply plug the jack into the 
corresponding port on the back of the unit and connect the other end 
of the cable to a reliable reference ground source.  Some examples of 
good sources of reference ground are: 

1)    A copper rod set into the ground penetrating the water table. 
2)    The ground cable of the AC service entrance. 
3)    The main beams of an industrial steel building. 
4)    Copper pipes and plumbing 

The unit will register an event when impulses or noise are detected on 
the ground line. 
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THE DETECTIVE is also capable of communicating through the 
PQR Host Communications software.  This ability enables the 
operator to more rapidly communicate with the unit and examine 
the data in a more accessible manner.  

Commands:   

             THE DETECTIVE will respond to commands received 
through the serial port.  All commands are started with a C.  
Entering C, followed by the command number will initiate the 
function.  

The commands are as follows:  

C0   Display the Command Menu 
C1   Display Unit Version number  

C2   Transmit a Summary of All Detected Events 
C3   Transmit a Detail Report of Stored Events 
C4   Transmit a Data Log Report  

C5   Clear All Events 
C6   Configure THE DETECTIVE Hardware  

C90 Continuous Transmission of Readings    

             After THE DETECTIVE has completed the task initiated 
by the operator command, it returns on-line to it’s monitoring 
duties.  Each of the commands is detailed in the following pages.   

NOTE:  Although this unit is a DETECTIVE, when the operator 
uses the PQR Host Communications software, the unit 
will be called a PQR D50 (of the PQR Series) by the 
system.  This is normal and is not a cause for alarm as 
this is necessary in order for the unit to utilize the 
software. 

COMMUNICATION 
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COMMUNICATIONS POWER UP    

             On power up THE DETECTIVE will transmit:    

               When THE DETECTIVE is first connected to AC Power and is in 
communication with a computer through PQR Host Communications 
Software and Serial Port, it runs through a series of diagnostic tests.  It is 
during these tests that THE DETECTIVE transmits the above information.   

               Upon completion of Power Up the unit begins monitoring the 
inputs and will start displaying disturbances.  It should be left to monitor for 
at least a 72 hour period. 

 

PowerTronics  PQR D50 V6.4  Jul/19/01   10:31:33.35  -  ID: xxxxxx  

This unit will save a Data Logging Sample every 60 seconds  

??+++AT&F 
AT  S0=2  V0  E0  Q1  &G1  &K0  &D0  &S0  &Y0  &W0  

Jul/19/01,    10:45:53.02,      Hot Line,         Power Failure, 
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C0 - Display the Command Menu:    

             This command will transmit the Command Menu back to the 
operator through the serial port.  This is usually the first command to 
be issued when the operator is connected to THE DETECTIVE.   

Transmit or type:               C0  or  CONNECT   

THE DETECTIVE will respond after several seconds with:  

This Menu can be called up any time the operator is connected to the unit. 

 

PowerTronics  PQR D50 V6.4  Jul/19/01   10:31:46.35  -  ID: xxxxxx  

These are your Command Options:   

                 C 0  -         Display this Command List  
                 C 1  -         Display Unit Version Number   

                 C 2  -         Summary of all Detected Events  
                 C 3  -         Detail Report of Stored Events  
                 C 4  -         Data Log Report of all Channels  
                 ESC -        Will STOP data transfer  
                 SPACE     Will Pause data transfers   

                 C 5  -         Clear All Events  
                 C 6 -          Configure the PQR Hardware  
                 C X  -        Hang up  



 

Page   50 

Detective  Series        D100/D200 

C1 - Display Unit Version Number:    

             This command will transmit the Model Name and Version 
Number back to the operator through the serial port.     

 Transmit or type:               C1   

THE DETECTIVE will respond with:   

The Version Number refers to the Firmware Program stored in the PROM 
located inside the unit.  This number is needed whenever the operator 
contacts PowerTronics technical support specialists. 

  

PowerTronics   PQR D50    V6.4    ** PQR SERIES **  Jul/19/01 - ID: xxxxxx 
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C2 - Transmit a Summary of All Detected Events:   

 Transmit or type:               C2  

THE DETECTIVE will respond by transmitting a report that is a 
count of all the disturbances detected since the unit was put on-line, 
and the RAM was cleared:      

Each event type is described by the Channel, Event Type, Magnitude, and 
Quantity of that disturbance.  

Typing, or Transmitting the Escape character at any time will terminate the 
transmission of this report. 

 

PowerTronics   PQR D50   V6.4  - Summary Report as of Jul/19/01 - ID: xxxxxx  

Hot Line   ,            Impulse             ,             > 100 V Peak     ,        1 
Hot Line   ,            Impulse             ,             > 20 V Peak       ,        3 
Hot Line   ,            Impulse             ,             > 10 V Peak       ,        2 
Hot Line   ,            Power Failure   ,                                        ,        11 
Hot Line   ,            Sag                     ,             Set Level            ,        1 
Hot Line   ,            Sag                     ,             5 Percent           ,        2 
Hot Line   ,            Sag                     ,             10 Percent         ,        2 
Hot Line   ,            Surge                 ,             5 Percent           ,        1 
Hot Line   ,            Surge                 ,             10 Percent         ,        1  

Neutral     ,            Impulse             ,             > 100 V Peak     ,        3 
Neutral     ,            Impulse             ,             > 50 V Peak       ,        1 
Neutral     ,            Impulse             ,             > 20 V Peak       ,        2 
Neutral     ,            Impulse             ,             > 10 V Peak       ,        1 
Neutral     ,            Power Failure   ,                                        ,        1 
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C3 - Transmit a Detail Report of Stored Events:   

              
Transmit or type:               C3  

THE DETECTIVE will respond by transmitting the Detail Report of 
all disturbances saved since the unit was put on-line, and the RAM 
was cleared:  

Each event is described by the Date, Time, Channel, Event Type, and 
Magnitude of that disturbance.  Also, the location on the sine wave for 
certain events is included.  This location is recorded in degrees (d)  

Typing, or Transmitting the Escape character at any time will terminate the 
transmission of this report.  

Typing the Space bar will Pause or re-start the report. 

 

PowerTronics   PQR D50    V6.4  - Detail Report as of Jul/19/01 - ID: xxxxxx  

001    Jul/13/01,  03:30:52.32,       Neutral   ,         Power Failure    ,                             ,   
002    Jul/13/01,  03:30:52.32,       Hot Line ,         Sag                      ,      Set Level       ,   
003    Jul/13/01,  09:01:57.27,       Hot Line ,         Impulse               ,      > 20V Peak   ,  204d 
004    Jul/13/01,  07:43:30.85,       Neutral   ,         Impulse               ,      > 20V Peak   ,  204d 
005    Jul/14/01,  10:17:05.27,       Hot Line ,         Sag                      ,      10%               ,   
006    Jul/14/01,  10:19:29.29,       Neutral   ,         Impulse               ,      > 100V Peak  ,  60d 
007    Jul/14/01,  10:19:29.86,       Hot Line ,         Surge                  ,      10%               ,   
008    Jul/14/01,  10:19:30.36,       Hot Line ,         Surge                  ,      5%                 ,   
009    Jul/14/01,  10:28:40.69,       Hot Line ,         Power Failure    ,                             ,   
010    Jul/14/01,  10:29:14.28,       Neutral   ,         Impulse               ,      > 50V Peak   ,  298d 
011    Jul/14/01,  10:29:14.78,       Hot Line ,         Power Failure    ,                             ,   
012    Jul/14/01,  10:29:14.78,       Hot Line ,         Sag                      ,      10%               ,   
013    Jul/14/01,  10:58:29.06,       Hot Line ,         Power Failure    ,                             ,   
014    Jul/14/01,  10:59:22.24,       Neutral   ,         Impulse               ,      > 10V Peak   ,  230d 
015    Jul/14/01,  11:00:14.89,       Hot Line ,         Power Failure    ,                             ,   
016    Jul/14/01,  11:00:39.45,       Neutral   ,         Impulse               ,      > 100V Peak  ,  176d 
017    Jul/14/01,  11:01:17.18,       Hot Line ,         Power Failure    ,                             ,   
018    Jul/14/01,  11:01:39.11,       Neutral   ,         Impulse               ,      > 100V Peak  ,  62d 
019    Jul/19/01,  10:24:47.91,       Hot Line ,         Power Failure    ,                             ,   
020    Jul/19/01,  10:29:03.55,       Hot Line ,         Impulse               ,      > 100V Peak  ,  22d 
021    Jul/19/01,  10:29:15.36,       Hot Line ,         Power Failure    ,                             ,   
022    Jul/19/01,  10:29:28.35,       Hot Line ,         Sag                      ,      10%               ,   
023    Jul/19/01,  10:29:32.11,       Hot Line ,         Impulse               ,      > 20V Peak   ,  202d 
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C4 - Transmit a Data Log Report:   

             Transmit or type:               C4  

THE DETECTIVE will respond by transmitting the Listing of the 
voltages measured on the hot and neutral lines each minute since the 
unit was put on-line, and the RAM was cleared:  

Each line of the transmission has the Date and Time that the data was 
recorded, and the sample of the average reading summed for one  minute.  

Typing, or Transmitting the Escape character at any time will terminate the 
transmission of this report.  

Typing the Space bar will Pause or re-start the report. 

 

PowerTronics   PQR D50    V6.4  - Data Log Report as of Jul/19/01 - ID: xxxxxx  

Jul/19/01   10:48:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:49:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:50:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:51:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:52:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:53:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:54:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:55:00  ,        Hot ,      119V ,          Neutral ,      0V 
Jul/19/01   10:56:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:57:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:58:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   10:59:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:00:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:01:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:02:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:03:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:04:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:05:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:06:00  ,        Hot ,      120V ,          Neutral ,      0V 
Jul/19/01   11:07:00  ,        Hot ,      120V ,          Neutral ,      0V  
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C5 - Clear All Events:   

             This Command will clear all of the events, and all of the 
Data log information stored in the internal Battery backed RAM.  The 
summary report quantities will be reset to zero, and the Data Logging 
will start tracking voltage again.  

Transmit or type:               C5  

THE DETECTIVE will respond by transmitting the following 
message:  

To clear the data, answer this question with a CAPITAL  Y  

The unit will then test and clear all internal RAM. 
The following text will be transmitted during the RAM clear 
operation: 

  

 Are You Sure you want to CLEAR ALL DATA on this board ?  Y  

  

 Are You Sure you want to CLEAR ALL DATA on this board ?  Y 
   Testing RAM |————————————|  -  Ram test Passed 
   Clearing Ram    ......................... Done 
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C6 - Configure THE DETECTIVE Hardware:    

             This command will transmit the Setup Command Menu back 
to the operator through the serial port.  

Transmit or type:               C6   

THE DETECTIVE will respond with:  

This Menu can be called up any time the operator is connected to the unit.  

The Current Settings show how THE DETECTIVE is configured at that time. 

 

These are your Setup Options:                                      Current Settings:  

    1  - Set the Date and Time                                   Jul/19/01   11:13:34.82 
    2  - Set the Baud Rate                                          19,200 Baud 
    3  - Set the Sag, Surge, and Power Fail Thresholds  

   ESC - Exit this Menu  

Select an Option: 
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C6 - (Option 1) Set the Date and Time:   

             This Command allows the operator to change the Time and 
Date setting inside THE DETECTIVE.  

Select Option 1:                 1  

THE DETECTIVE will respond by transmitting the following 
message:  

  MM =  Month,                 Jan = 01, Feb = 02, Mar = 03,  
                                         Apr = 04,  May = 05,  Jun = 06,  
                                         Jul = 07,  Aug = 08,  Sep = 09,  
                                         Oct = 10,  Nov = 11,  Dec = 12  

  DD =    Day                      1st =  01,  ...   31st = 31  

  YY =    Year                     1995 = 95,  2001 = 01  

  HH =    Hour                    1:00 AM = 01,     1:00 PM = 13  

  MM =  Minute                 0 = 00,  59 = 59  

  SS =     Second                 0 = 00,  59 = 59  

The data must be entered in the format shown, including commas 
slashes, and colons.  After entering the Time and Date, enter a 
Carriage Return.  If the procedure was successful the unit will 
transmit the message ‘COMMAND OK’.  If the format was 
interrupted or incorrect it will respond with ‘COMMAND 
TERMINATED’ 

 

Input the Date and Time in the format MM/DD/YY,HH:MM:SS   
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C6 - (Option 2) Set the Baud Rate:   

             This Command allows the operator to change the 
communications  Baud rate setting inside THE DETECTIVE.  

Select Option 2:                 2  

THE DETECTIVE will respond by transmitting the following 
message: 

Typing the number indicated next to the desired rate will change the 
rate of THE DETECTIVE immediately to the new rate   

Note:  
             Changing the baud rate breaks the connection between THE 
DETECTIVE and the communications device it is connected to.  The 
rate on the connected device must be changed to match the new rate 
of THE DETECTIVE.   

             When the rate is changed, the new setting is saved in Non-
Volatile RAM, and is used as the power up default until the next time 
the setting is changed. 

Select a Baud Rate                        - Currently set to 19,200 Baud   

                                                     1) 1200           2) 2400                   3) 4800  
                                                     4) 9600           5) 19200  

Warning - You will need to change the rate on your terminal to match the 
PQR  

New Rate:  
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C6 - (Option 3) Set the Surge, Sag, and Power Fail:   

             This Command allows the operator to change the threshold 
points for THE DETECTIVE events.  

Select Option 3:                 3  

THE DETECTIVE will respond by transmitting the following 
message: 

To set a fixed threshold, type the desired number of the setting.  For 
example, to set the Hot Surge setting to 130V, type 130 at  
Hot Line - Surge Threshold ….. :(by %) .. :  130 
followed by a carriage return. 
THE DETECTIVE will respond (130V), indicating that it will now 
trip at 130V.  

To set the Hot Surge setting to trip at 5% and 10%, type 0 at 
Hot Line - Surge Threshold ….. :(by %) .. :  0 
followed by a carriage return. 
THE DETECTIVE will respond (by %), indicating that it will now 
trip at 5% and 10%.   

             These settings are saved in Non-Volatile RAM, and are used 
as the power up default.  

Note:     Hot Line - Surge Threshold ….. :(by %) .. :  indicates that 
the unit is set to trip and 5% and 10% while Hot Line - 
Surge Threshold ….. :(130V) .. :  indicates that it will trip 
at 130V.  This shows the operator what the threshold 
previously was set at. 

 

Hot Line - Surge Threshold ….. :(by %) .. : 
Hot Line - Sag Threshold ….. :(by %) .. :  

Neutral Line - Surge Threshold ….. :(by %) .. : 
Neutral Line - Sag Threshold ….. :(by %) .. : 
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C90 - Continuous Transmission of Readings:   

             This Command allows the operator to view the readings 
present on each of the Hot and Neutral Lines as well as the frequency 
of the line.   

Transmit or type:               C90  

THE DETECTIVE will respond by transmitting the following:    

The unit will send this reading continuously, resulting in the screen 
being updated about three times a second.  

This command is helpful in confirming the unit is properly connected 
to the signals under test.  If there is no signal attached to the test 
input, the reading will be zero.  

To quit the test, send any character to the unit, or wait for 30 seconds 
when the unit will return to the on-line testing mode on it’s own. 

 

Unit Off-Line  -  entering Calibration mode  

Hot:  120V  Neutral:  0V  Freq:  60 
Hot:  120V  Neutral:  0V  Freq:  60 
Hot:  120V  Neutral:  0V  Freq:  60 
Hot:  120V  Neutral:  0V  Freq:  60 
Unit returning to On-Line mode 
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CX - Hang up the phone:    

             This Command allows the operator to disconnect the signal  
from a phone line on a Modem attached to a PQR.  However, THE 
DETECTIVE is not capable of remote, modem communication with 
this software, therefore the command option has no effect on the unit.  
However, the unit will still respond in like manner to a PQR Series 
Power Monitor.   

Transmit or type:               CX  

THE DETECTIVE will respond by transmitting the following:   

Having sent this message, a PQR unit would then sends the hang-up 
command to the modem.  If there is a modem connected, and it had 
the phone off-hook, it would put the phone on-hook.  This does not 
apply to THE DETECTIVE.  

 

Thank you, and good bye. 
+++ ATH0 



 

Page   61 

Detective  Series        D100/D200 

 

AC RMS Line Voltage   

             THE DETECTIVE continuously measures the current 
line voltage, reports this value to the LCD, and stores it in 
nonvolatile RAM.  The display is updated once each second, while 
the RAM is updated hourly if there are any deviations.  
             Important:  This unit is not designed to operate on 
voltages exceeding 300 volts RMS.  This applies to either 300 
volts on one channel or the sum of two channels.  Operating the 
unit above 300V will result in damage to the unit and voiding of 
the warranty.  

Range:                               90 - 280V RMS 
Accuracy:                          +/- 1.5% 
Response Time:                 100 ms 
Deviation:                         1% or more change in RMS 

voltage lasting longer than 500 ms.  

Neutral RMS Line Voltage   

             THE DETECTIVE continuously measures the neutral 
line voltage and records any RMS neutral line voltage.  The 
voltage on the neutral line will be shown as an event after each 
AC power restore.  

Resolution:                        +/- 1V 
Accuracy:                          +/- 1.5% 
Response Time:                 100 ms 
Deviation:                         1V change or 10% of average 

neutral  line voltage, whichever is 
greater.  

Spikes on Hot   

             THE DETECTIVE measures all spikes on the Hot leg of 
the AC line and stores their MAGNITUDE, TIME, DATE, and 
LOCATION on the sine wave in RAM.  

Minimum Spike Width:     750 ns 
Trigger Point:                    10, 20, 50, 100, 500V, 1 kV 
Accuracy:                          +/- 10% 

SPECIFICATIONS 
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Spikes on Neutral   

             THE DETECTIVE measures all spikes on the Neutral leg 
of the AC line and stores their MAGNITUDE, TIME, DATE, and 
LOCATION on the sine wave in RAM.  

Minimum Spike Width:     750 ns 
Trigger Point:                    10, 20, 50, 100, 500V, 1 kV 
Accuracy:                          +/- 10%  

Low Line Voltage (Sag)   

             THE DETECTIVE records the MAGNITUDE, TIME, 
DATE, and DURATION of any drop in line voltage.  

Range:                               90 - 280V RMS 
Trigger Point:                    5% and 10% below average RMS 

Voltage* 
Accuracy:                          +/- 1.5% 
Response Time:                 16 ms  

Dropout   

             THE DETECTIVE records the TIME, DATE, and 
DURATION of any drop in line voltage lasting 1/2 cycle or 
longer.  

Trigger Point:                    50% reduction in line voltage 
Response Time:                 8 ms  

Power Failure   

             THE DETECTIVE records the TIME, DATE, and 
DURATION of any power failure  

Trigger Point:                    Below 80V RMS +/-1.5% 
Minimum Duration:          100 ms    

*     Programmable with PQR Host Communications Software 
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High Line Voltage (Surge)   

             THE DETECTIVE records the MAGNITUDE, TIME, 
DATE, and DURATION of any surge in line voltage.  

Range:                               90 - 280V RMS 
Trigger Point:                    5% and 10% above average RMS 

Voltage* 
Accuracy:                          +/- 1.5% 
Response Time:                 16 ms  

Line Frequency   

             THE DETECTIVE records AVERAGE Line Frequency, 
TIME, DATE, and DURATION of any frequency change.  

Range:                               40 to 70 Hz 
Accuracy:                          +/- .1% 
Response Time:                 1 AC cycle  

Phase Shift   

             THE DETECTIVE records TIME and DATE of AC line 
Phase Shift (Also captured as a Line Frequency change).  

Magnitude:                        +/- 5 degrees  

High Frequency Noise   

             THE DETECTIVE records TIME, DATE, and 
DURATION of any noise superimposed on the AC line.  

Amplitude:                        +/- 2V P-P (minimum) 
Frequency:                        10 kHz to 10 mHz 
Response Time:                 1 ms      

*     Programmable with PQR Host Communications Software 
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Temperature Probe*   

             THE DETECTIVE is capable of recording the average 
temperature and any deviations from this average.  The data on 
each deviation is then stored in RAM for later retrieval and 
analysis.  

Range:                               0 - 128 Degrees F (-17 to 53° C) 
Deviation Trigger Point:   5% and 10% deviation 
Accuracy:                          +/- 1 Degree F (+/- .5° C) 
Response Time:                 30 Seconds  

DC Voltage Probe*   

             THE DETECTIVE records any fluctuation in the DC 
Voltage a determined percentage from the average or when an 
impulse is detected on the DC line.  This is then stored in the 
RAM for later retrieval and analysis.  

DC Voltage Level:  
             Amplitude:                        +/- 15V (max)  
             Accuracy:                          +/- 0.25V  
             Response Time:                 20 ms 
Spikes:  
             Minimum Spike Width:    750 ns  
             Accuracy:                          +/- 5%  
             Trigger Points:                  5% and 10% deviation  

Ground Probe*   

             THE DETECTIVE registers an event when an impulse or 
noise is detected on the ground line.  

Ground Impulses:  
             Trigger Point:                    0.5, 5 Volts  
             Accuracy:                          +/- 10% 
Continuous Noise:  
             Magnitude:                        0.5, 5 Volts  
             Minimum Duration:          750 ns   

*     Available only in the Full Feature Board (D200) 
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INTERFACE SPECIFICATIONS  

Serial Interface   

             Connects THE DETECTIVE to external devices such as 
SERIAL PRINTERS or COMPUTERS.  

Connector:                         25 pin DB male 
Baud Rate:                        1200, 2400, 4800, 9600, or 19200  

(default set at 19200 baud, 
programmable by operator). 

Protocol:                            RS232, 8 Data bits, 1 Stop bit, No 
Parity checking.  

Parallel Interface   

             Connects THE DETECTIVE to external PRINTERS.  

Connector:                         25 pin DB female 
Protocol:                            Select - 7 bit ASCII or 8 bit IBM 

graphics. 
Handshaking:                    Strobe/Busy   

MECHANICAL SPECIFICATIONS  

Cabinet Size:                                    10 in. wide × 8 in. deep 
                                                × 4 in. high  

Cabinet Weight:                              4.5 Pounds  

Control Panel Size:                        8.25 in. wide                
                                                × 5.75 in. deep.  

Display Size:                                     2.75 in. × .75 in.  

Display Type:                                   16 × 2 LCD  

Power Cord:                                     6 Feet 
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DATA STORAGE SPECIFICATIONS  

THE DETECTIVE is supplied with two batteries.  A large 
maintenance-free lead-acid battery is located on the main board.  
This battery is designed for lifetime use in THE DETECTIVE and 
cannot be replaced by the operator.  This battery is used in general 
on-line operations and is trickle charged whenever the AC power 
is applied.  The other battery is a small Ni-Cad battery that is part 
of the RAM storage device.  It has an expected minimum life of 
five years.  

Event Storage:                                                1500 Events  

Battery Backup (of Real Time                                              
Clock and Setup Information):                5 Years  

Battery Backup (All Events):                         5 Years  

LCD Display (without AC):                            4 Seconds  

On-Line Battery Recharge Time:           8 Hours  

On-Line Battery Discharge Time:          90 Days   

SERVICE SPECIFICATIONS  

MTBF (Mean Time Between Failures):  
26,000 Hours (excluding Printer) 
Printer MTBF 4000 Hours (operational)  

MTTR (Mean Time To Repair):  
30 Minutes 
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OUTPUT SPECIFICATIONS  

Summary Report:     Front panel control of output list to 
TEXT PRINTER, GRAPHICS PRINTER, or LCD of:  

1)    Number of Spikes at each magnitude 
2)    Average line voltage 
3)    Number of voltage Sags and Surges at each 

magnitude 
4)    Average Line Frequency and number of deviations 
5)    Number of phase shift events  

Detail Report:             Front panel control of output list to 
TEXT PRINTER, GRAPHICS PRINTER, or LCD of:  

1)    The Magnitude, Location on the sine wave, Time, 
and Date of each Spike 

2)    Average line voltage during test period 
3)    The Magnitude, Time, and Date for each Sag and 

Surge 
4)    Average Line Frequency and the Magnitude, Time, 

and Date of each deviations 
5)    Time and Date of each Phase Shift  

Graphics Report:       Front panel control of output of a 
Graphic Representation to a GRAPHICS PRINTER of:  

Any Graphics Event  

Warning Buzzer:       Alerts the operator to select failure 
conditions.  It may be disabled form the front panel. 
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Over the past decades, electronic components have 
been drastically reduced in size to produce increased 
speed and storage capacity.  As a result of this 
reduction in size, these components have become many 
times more susceptible to AC power disturbances than 
similar devices of years ago.  PowerTronics knows this 
and has been working to increase awareness in the 
electronics industry by creating numerous power 
monitors. 

This section is designed to inform the user of the 
various power line disturbances and then introduce 
several power protection devices.  In all cases, the user 
should contact the local power protection dealer before 
the purchase of any device. 

POWER PROBLEMS 
AND 

POWER SOLUTIONS 
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Figure PT 1         Typical AC Waveform   

Types of Power Problems 
and what they look like.   

             There are many types of power problems that can affect 
the quality of the AC power being delivered to a piece of 
equipment.  Different types of problems will have different effects 
on the operation, or even life expectancy of this equipment. 
Knowing what these problems are, and what some of the 
consequences are of having these problems, can help in the process 
of identifying what can be done to help protect this equipment.   

             The following pages describe several of the more common 
types of Power disturbances and list what some of the causes are.  

Dropout - Power Failure                                         
Sag                                                                         
Impulse                                                                  
Common Mode Noise                                             
Surge                                                                      
High Frequency Noise                                           
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DROPOUT (NOTCH)  

A condition where a portion of the sine wave has a lower 
than expected value or is missing entirely, usually for a 
portion of a cycle.  These types of problems can be caused 
when large motors are started, Lightning arresters are 
employed (during a lightning hit), or when electrical 
equipment fails.  Dropouts can lead to failures in 
computers and electronic equipment , reduced life of 
motors, and flickering lights.  

POWER FAILURE (BLACKOUT)  

When the duration of a dropout exceeds 1 cycle it is 
usually referred to as a Power Failure, or Blackout.  A 
blackout is a reduction in RMS (Root Mean Square) line 
voltage below 80 volts for several cycles or longer, often 
recognized as a complete power failure for varying 
lengths of time.  System hang-ups, data erasures, and 
erroneous data transfers often result from this problem. 

Figure PT 2  -  Dropout 
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(UNDER-VOLTAGE, DIP, or BROWNOUT)  

A power sag (or low line voltage) is a decrease in line 
voltage of at least 10% of the average line voltage for half 
a cycle or longer.  The power sag is often caused by large 
inductive equipment (e.g. photocopy, postage equipment) 
being applied on the same AC line as is being tested. Sags 
can be caused by external factors as well, such as large  
power draining equipment used in other buildings.  Sags 
can be particularly detrimental to electronic equipment 
because of the malfunctions caused by the sudden 
decrease of available voltage to the power supply.  
Complete failure rarely  occurs, and often the equipment 
user continues to operate the device, unaware of the 
potential logic circuit problems that may have occurred.  

A Brownout is a common example of a sag.  Due to the 
ever increasing demands for energy, brownouts are often 
intentionally caused by electric utilities as a method of 
conserving energy.  Brownouts decrease the margin of 
voltage available to protect equipment from the effects of 
power sags. 

Figure PT 3  -  Sag 

SAG 
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IMPULSE  
(SPIKE, SURGE)  

The spike is a surge of energy superimposed on the AC 
line, usually with a relatively short duration.  Spikes can 
potentially have the most serious effects on electronic 
equipment due to their high energy content, and the 
Integrated Circuits inability to absorb the energy.  Many 
events can cause spikes, such as lightning bolts, utility 
grid switching, switching inductive loads on and off,  and 
SCR (Silicon Control Rectifier) dimmers.  Although 
properly designed equipment has some built-in spike 
protection, repeated hits by high energy spikes can 
eventually render these components useless. 

Figure PT 4  -  Impulse 



 

Page   74 

Detective  Series        D100/D200 

COMMON MODE NOISE  

In single phase power systems, as found in many  
countries such as the USA, the load (computer or 
equipment) is connected between the hot and neutral 
line. Usually the neutral line is connected to earth 
ground at the service entrance, so that in effect the 
neutral line should have 0 volts at the load.  At a typical 
site, voltage is induced onto the neutral line by other 
equipment.  This voltage can appear in the form of 
impulses, or a continuous pseudo sine wave. 

Figure PT 5  -  Common Mode Noise 
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SURGE 
 (SWELL OR OVER-VOLTAGE)  

A power surge is the opposite of a sag and is often 
referred to as "High Line Voltage".  A surge is defined as 
an increase in line voltage above 128 volts (on a 115V 
Line) for a half cycle or longer.  Like the sag, the power 
surge is often caused by large inductive loads being 
applied on the same line.  Power surges cause some of the 
most dangerous occurrences, and their results are the most 
difficult to correct.   

Figure PT 6                         Surge 



 

Page   76 

Detective  Series        D100/D200 

HIGH FREQUENCY NOISE  

High frequency noise can be caused by electronic 
equipment feeding internal noise back onto the power line, 
or logic induced noise from switching power supplies.  
This noise is transferred to the AC line causing 
disturbances greater than 2V peak-to-peak superimposed 
on the AC sine wave (normal mode noise).  This noise can 
cause internal component degradation and eventual 
system failure.  During this degradation period, system 
lockups, resets and data transfer errors will increase.  

Figure PT 7  -  High Frequency Noise 
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POWER CONDITIONING 
AND 

POWER PROTECTION EQUIPMENT 

PowerTronics has created numerous 
products designed to provide accurate, 
informative analysis of your AC power.  As a 
result of such analysis you might discover that 
some sort of power conditioning and/or 
protective device may be necessary to extend 
the life of your electronic equipment and to 
save a lot of wasted time and money due to 
faulty power causing damage. 

The following is a brief overview of several 
different types of power protection devices. 

SWITCHING POWER SUPPLIES  

The most basic defense against power disturbances is 
located right in the power supplies of most electronic 
equipment.  These power supplies act as filters, 
“cleaning” the incoming AC and sending it to the 
components as DC power.  Even though these power 
supplies can remedy many of the small AC 
disturbances and protect your equipment to a small 
degree, they cannot begin to filter everything the AC 
line has to offer.  Repeated hits of spikes and noise will 
break down the efficiency of the minimal built-in 
power protection. 
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SPIKE AND SURGE PROTECTORS  

By far the least expensive types of power protection, 
spike and surge protectors (or “clippers”) act by cutting 
off voltage when it exceeds a certain level and sending 
this offending voltage away from the sensitive circuits 
of electronic equipment.  This excess voltage is sent to 
devices called Metal-Oxide Varistors (MOVs) which 
take the voltages and convert it to heat which dissipates 
over time.  Whereas these surge protectors are good for 
short-term use and are inexpensive (usually under $50), 
the MOVs inside them degrade after a relatively short 
period of time due to repeated heating and cooling.  
Also, these protectors will function only as long as the 
voltage does not exceed the specifications of the 
components inside.  

There are basically two types of spike and surge 
protectors: tracking and non-tracking.  The difference 
between the two is that the tracking device will “clip” a 
spike to a certain limit anywhere on the sine wave 
whereas the non-tracking protector will clip a spike 
only when its magnitude reaches the clamping level, 
regardless of its position on the AC waveform.  The 
tracking surge protector is the more expensive of the 
two. 
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POWER LINE FILTERS  

Power line filters are designed to suppress spikes, 
surges, and noise before they get to the clipping level 
of common surge protectors.  Instead of clamping the 
voltage when it exceeds the cutoff, the power line filter 
limits noise and spikes to a safe level by slowing down 
the rate of change of these problems, thereby keeping 
electronic systems safer than the surge protectors can.  
Of course, these filters are more expensive and range 
upwards of $200.  

COMPUTER GRADE TRANSFORMERS  

These power protecting devices are multiple shielded 
transformers whose job is to suppress spikes and 
common mode noise.  Although this seems much like 
power line filters, they are different in that they isolate 
primary and secondary AC, thereby establishing a safe 
and reliable ground for the electronic device they are 
protecting.  Computer grade transformers are ideal for 
use when grounding is a problem because of an 
industrial environment.  

LINE VOLTAGE REGULATORS  

Voltage regulators maintain voltage to within a very 
narrow tolerance regardless of how much the AC line 
varies in terms of voltage.  While these regulators offer 
some surge protection, they do not provide good 
isolation like computer grade transformers.  



 

Page   80 

Detective  Series        D100/D200 

POWER LINE CONDITIONERS  

These are excellent power protection devices as they 
are essentially a combination of computer grade 
transformers and line voltage regulators.  They provide 
spike, sag, surge, and noise suppression while isolating 
the AC lines and providing an excellent system 
grounding point.  

UNINTERRUPTIBLE POWER SUPPLIES  
         (UPS)  

These are the most complete power protection devices 
available.  They operate by providing continuous, 
uninterrupted AC power from an isolated, regulated 
source regardless of the quality of the primary AC line.  
These power supplies are constantly supplying the 
system with clean AC power.  Small UPSs contain 
built-in batteries which supply the system with DC 
power when a complete power failure occurs.  Larger 
units use an external battery allowing for orderly 
shutdown of all systems during a power failure, or for 
activating backup generators.  All UPSs provide very 
significant protection against all power problems, the 
better models approaching absolute protection. 
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STANDBY POWER SUPPLIES (SPS)  

These units differ from Uninterruptible Power Supplies 
in that the AC power is connected through a power line 
filter to the computer system.  The SPS only begins to 
supply the computer with clean AC power when it 
senses a voltage interruption.  At this time it activates 
an outside AC source and transfers its output to it.  
These SPSs are less expensive than UPSs, however, for 
most small systems they can still be used in place of a 
UPS and still gain the same benefits.  The reason for 
this is that it takes only a few milliseconds for an SPS 
to switch to the alternate AC source, and most small 
systems do not notice this short gap without power. 
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PowerTronics offers a wide variety of Power 
Monitors to meet all of the monitoring needs of 
today's Power Quality Specialist.  The following 
is a list of the various products which are built.   

PQR Series for 1, 2, 3 Phase, and Environmental applications.  
                                                                                    

PQR 2020     3 Phase and Neutral Voltage 
PQR 1010     2 Ch AC, Ch DC, Current, Temp., and Humidity 
PQR D52      Single Phase Voltage with Temp and Humidity  

Single Phase “Detective” Series Products  

D300             Service Call Edition w/ printer & options 
D200             Table Top unit with options 
D100             Table Top unit  

Single Phase “Probe” Series Products  

PI-500           Power Investigator 
P200+            LED Probe for 220V AC 
P100+            LED Probe for 110V AC  

Optional Probes  

Temperature (PQR 1010, PQR D52, D200, D300) 
Humidity      (PQR 1010, PQR D52) 
Current         (PQR 1010) 
Ground         (D200, D300) 
DC                (PQR 1010, D200, D300)  

For more information visit the PowerTronics website at: 
www.powertronics.com 

Master Product List 

http://www.powertronics.com
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PQR Series 
Power Quality Recorders   

For SINGLE, DUAL, TRIPLE PHASE, and 
ENVIRONMENTAL applications.  

User - Friendly 
Data Logging 
Multiple Channel Monitoring 
Fast Impulse Detection 
Easy to Understand Reports 
Reasonable Pricing 
Made in USA    

            The PQR Series of Power Quality Recorders are designed 
to meet a wide range of Power and Environmental testing needs.  
Models range from the simple - PQR D52, Single Phase to the 
Sophisticated - PQR 1010, Dual AC, DC, Current, Temperature, and 
Humidity recorder, with many Models in between. 
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PQR Series     Power Quality Recorders  

Model 2020       3 Voltage Channels , and Neutral 
3 AC Input channels up to 480V 
1 Neutral input Channel up to 48V 
Impulses, Sags, Surges and many other events recorded 
Data Logging (programmable) up to 11 days on all 4 channels    

Model 1010         2 AC, 1 DC, 1 Temperature, 1 Current ,   
                                  and  1 Humidity Channel 

2 AC Input channels up to 480V 
1 DC Input up to 50V 
1 Humidity Probe input Channel up to 100 % 
1 Temperature Probe input Channel up to 250 degrees F 
1 AC Current input channel up to 1000 Amps 
Impulses, Sags, Surges and many other events recorded 
Data Logging (programmable) up to 11 days on all channels     

Model  D 52        Hot and Neutral line with Temperature  
                                  and Humidity ports 

Hot or Neutral Line input channels up to 260V 
Impulses, Sags, Surges and many other events recorded 
Data Logging (programmable) up to 11 days on all channels 
Temperature port will accept PowerTronics Temperature Probe 
Humidity port will accept PowerTronics Humidity Probe  
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Models  D300, D200, & D100  

Measures all types of disturbances   

            *  Spikes  
            *  Sags  
            *  Line Frequency  
            *  Dropouts  
            *  Surges  
            *  AC Voltage  
            *  Common Mode Noise  
            *  High Frequency Noise  
            *  Power Failures  

Simple to operate:  
            Just...  
                  1)  Plug cord into a grounded outlet  
                  2)  Let the unit monitor the line for 24-72 hours  
                  3)  Connect to printer or computer for printouts  

Stores events in non-volatile RAM  
            *  1500 Event Storage    *  5 year battery backed RAM  

Easy to understand, full 8-1/2” x 11” , printed reports 
through Parallel Port  

Communicates with a computer through Serial Port using 
PQR Host Communications Software.  

Immediate viewing of disturbance events and 
programming menus via the unit’s LCD display  

D200 and D300 will test Temperature, DC Voltage, and 
Ground Impulse  

D300 is housed in a rugged carrying case, and has a built 
in printer 

The “ DETECTIVE” Ser ies 


