2087-003
Revision F
Jan 2004

MR4 METER ADAPTER RECORDER

Software and Hardware
Manual

Megger-.

2621 Van Buren Ave
Norristown, PA 19403-2329
610-676-8500

www.megger.com






MR4 METER
ADAPTER RECORDER

Software and Hardware Manual



Copyright© 2003 by Megger. All rights reserved.

The information presented in this manual is believed to be adequate for the intended use of the product. If
the product or its individual instruments are used for purposes other than those specified herein,
confirmation of their validity and suitability must be obtained from Megger. Refer to the warranty
information below. Specifications are subject to change without notice.

WARRANTY

Products supplied by Megger are warranted against defects in material and workmanship for a period of one
year following shipment. Our liability is specifically limited to replacing or repairing, at our option, defective
equipment. Equipment returned to the factory for repair must be shipped prepaid and insured. Contact your
Megger representative for instructions and a return authorization (RA) number. Please indicate all pertinent
information, including problem symptoms. Also specify the serial number and the catalog number of the
unit. This warranty does not include batteries, lamps or other expendable items, where the original
manufacturer’s warranty shall apply. We make no other warranty. The warranty is void in the event of abuse
(failure to follow recommended operating procedures) or failure by the customer to perform specific
maintenance as indicated in this manual.

Megger-.

2621 Van Buren Ave
Norristown, PA 19403-2329
610-676-8500 (Telephone)
610-676-8610 (Fax)
www.megger.con:



Megger.

Contents

SECTION | - MR4 METER ADAPTER RECORDER

1 INTRODUCTION TO HARDWARE .....ooviiiririiississsissssissssssssssssssssssssssssssssssssssssssssssssnssssssnens 1
2 WARNINGS AND SAFETY PRECAUTIONS ... ssssssssssssssssssssssssssssssssssssens 3
3 THEORY OF OPERATION ... ssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssesssssssiss 5
How the MR COIECtS DIAtA ... ssss s s sass s sasss s ssssssssssssssssssss 5
Exceedance RecOrding ONlY ... ssssssssssssssssssssssssssssssssssssssssssssssssssses 6
SWElL/SaG EVENE RECOTAING.orvvvurrriercrriereriiicriiieseieessssessssnessssnesssssesssssessssnsesssssessssssessssnsesssssnesssssnesssssnesees 0
SUub-Cycle BVENt CAPLULE ...ouverieriieieiiniiiiiii i sasssass s sssssssssssssssssssssssssss st sssssssssssssssssssssssssssssssses 6
SUD-CYCLE BVENL couttieiintiiciiitiecie ettt si e et sieses 7

LLOOSE NEULLAL ....ouvieriiiiicii s sas st 7
FLHCKET RECOLAING....ouuieriiieiiirieiiiciiii st ssss s ss s sss s sas st sas s sas s assssssaes 7
Understanding Flicker Recording Mode OpPeration .........iiiiisisississsssisssssssssssssssssses 8
HAmMONIC EEVENES ..ottt as s ss b sa b ba s ba e 9
HiStogram DAta ... 9
Regulation DAt ... s 9
Clock HOUL OFIENTALION wuu.vvvvvvveirisirisssssisisiesssssssssssssasssssss s ssss s sssssessssssssssessssssssssesssssssssssssssssssssesssssssanes 9
MeMOLY FUll CONAIEON.cc.utuuiiiireriratiticeieriseisetietierieseeasetae e ssse st ssse e et ssse s et sssesssesasssses 10
RECOLAING TIMES cecveriiiniiiiriiniiiiiiisii s sss s ss s sas st as s s sas s sas s sases 10

4 GETTING STARTED QUICKLY ....oviiriiriiiriniesissssisssisssssssssssssssssssssssssssesssssssssssssssssssessssssesssssnesins 13
5 DETAILED MR OPERATING INSTRUCTIONS .......ccooiiriniississssisisssssssssssssssssssssssssssssanens 15
Powering the MR ... ssss s sssse s sssss s sasss s sasss s sssss s ssssssssssasssssssssssens 16
Internal Battery and CRarger. ... sssssssssssssssssssssssssssssssssssses 17
RS-232 INtELface CabBIe .uu.ouiieriiiiiiiieicii s sass s ssss s ssss s sssss s sasse s ssssss 17
RS-232 Cable’s Internal Battery ..o eieciieiieieiineietiesiesisesssessesiessesssessssssssesssessesssssssssesssessessssans 18
Connecting the MR t0 YOUr COMPULET ....ouruiieiiiiiiiiiieiisineimssissssssssssssssssssssssssssssssssssssssssssssess 19
RECOLARL S UP coutiiriiiiiiiiiiiicii i sss s ss s sas st sas s sas s sases 19
Default ReCOrder SEt UP .. sssssse s s sssssssssssssssssssssssssssssssssssssses 19

Setting the Internal Real Time CLOCK ... ssssssssssssssssssees 20
Installing the MR ... ssss s sas s sass s sas s sas s sas e sassasses 21
Ringless Meter Socket INStallation ... ssssssssssssssssssssssssses 21

Ring Meter Socket INStAllation ...t sssssssssssssssssssssssssses 21
ConNection tO NEULLAL ... sas s sss s sas s sas s sassssassaes 22
Disconnecting/Uninstalling the MR ......oceceecrrecrmiecmmiecesimnesssssesssssnesssssnesssssnesssssnesssssnesssssnesssssnesses 22
DSPIAY ... veriiiiiiii iR 23
51 5 OB 24
Turning the MR On and Off ... ssss s ssssssssssssssssssssssssssons 24
Turning the MR O sassssaaes 24

2087-003 MR4 Rev F Jan 2004



Megger-.

Turning the MR Off ... sss s sasss s sssss s ssssssass 25

Start and StOP RECOTAING .....vuriuuiieiiiiiii s sass s ssss s sasss s sase s 25
ReCOIAING MOAES....ouriiniiiiriiniiiiiniei i sassss s sas s s s sas s 25

SEALt RECOTAING oorivriiviriiiiiiiiii s sas s st st 26

StOP RECOTAING .cuiriietiiiiiiii s sas s sas s 27
ReEMOLE OPIAtION ...ttt as s s b as s ss s 27

The ReCOrd SWILCH ...ouuiieiciiciiicii st sas s sass s sss s ss s sas s s ssnes 28
RECOLA LED .cuitiiicitct i sss s ssss s s sssss s sssss s sssssssas s ssss s sssss s sssssssssssanssssssenes 28
RECOLAING TIPS coriivriierirniiieiimiiieiisii it sss s sassss s s saes 28
Clearing TSt DIata.. i sas st st sas s saes 29

6 MR SPECIFICATIONS AND ACCESSORIES ... ssssssssssssssssssssssasessssssesins 31
SPECIICALIONS ..ottt s 31
OPioNS ANA ACCESSOTIES ...vuuverivnrieerirsiiissiassissassise s sssssssessssss e ssssss s ss s ss s sasss s as s sas s saessaes 33

7 UPGRADING FIRMWARE ..o s sssssssssssssssssssssssssssssssssssssssssssssssssssssessssssesins 35
8 TROUBLESHOOTING .....iiiriirinsisisssiissssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnens 37
FIUSES oottt R AR AR R 37
Checking the Internal Battery ... sssssss s sssssssssssssssssssssessans 37
Resetting an MR t0 Initial CONAIIONS .....uuuiveivmieeiiiiiieiiiiisiiiiiisisissssss s ssssssssssssssssssssssssssssnens 38
Checking the CA-MR Cable.......iiiiii st sssssssssssssssssssssssssass 39

SECTION Il - METROSOFT SOFTWARE

9 END USER LICENSE AGREEMENT ... sssssssssssssssssssssssssssssssssesiss 43
10 MEGGER TECHNICAL SUPPORT ......coviiiiriiniiissiiissisissisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 45
11 GETTING STARTED ...t sssss s sssisssssssssssssssss s sssssssssssssssssssssssssssesssssssssnenes 47
System REQUITEMENTS ...t ss s s ss s sn e 47
INStAlliNg MELLOSOLT..cuuiiverieniieiiniiiii i sas s sas st sas st sas s sas s sa s 48
Metrosoft Main WINAOW ... ssss s ssss s sssssssssss s ssssssssssssssssssssssssssnes 49
WAoo e LY 51 0Ty o3 PP 50
COMMUNICAION SELUP...vuivirririiriiite i sas s s bR R bbb s 50
DIIECLOLY SETUP wecviiieiriiiiiniiitisis s ss s bR s R bbb s s 51
Verify Communication with the RECOTAET ...ttt sssesesessessaens 52
Programming the RECOIAET ... ssss s ssss s ssss s ssssssssssssssssssassens 54

12 GET AND VIEW TEST DATA FROM THE RECORDER .........inrinssissssissssinissinens 67
13 REMOTE OPERATION. ...t sasssssss s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssneses 69
Clearing Test Results at the Recorder (Remote Operation)..........ciimniniumeissssssssssssssssessans 70

To clear data USING MEtrOSOLE). .. sass s sas s sas s sssss s sassssaes 70

Start And Stop Recording (Remote OPeration).........iiiimeiississsssisssssssssssssssssssssssssssans 70

2087-003 MR4 Rev F Jan 2004



CONTENTS

14 SEARCHING FOR AND RETRIEVING STORED TEST DATA ....ovrisssinsssisssssinissinens 73
Searching For Data FIIES ... ssssssss s ssssssss s s sssssssans 73

15 CHARTS oottt sss s sss s s sas s as s as s aR bR bR an st 75
To Create a Chart USING MEtIOSOLL: .ucuuuiuuiueiieiieiiiiiieiisii s ssssss s sss s sasss s sssss s sassssssssees 75
RIMS CRALE SEHUP verivniiiiriiiiiiirsssiss s s ssssssssssssssssssssss s sssse s sssss s sasse s sasss s sssssssssssssessssssssssssssssens 76
Demand CRart SEHUP ... ssss s sasss s sasss s sasss s sasss s sasse s sasssssssssssss 78
Waveform CRArt SELUP ... sas st as s sas s sas st sas s s saes 80
Manipulating The CRaft.... s sas s sas s sas s sas st ssassaes 82
200MING ON the CRALT ... s sas s sas s 82
Manual Ranges on the Chart....... s ssss s ssssssssssssssssssses 83
Print of Plot the CRart ... ssss s sssss s sssss s sssssssssssones 83

16 REPORT GENERATION ......coiiiriniinrisnsissisississsissssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssnenes 85
Tabulatr: V/T Data REPOLT.ucuuriiecriieeriiinesesinesssisesssenesesssesssesesssssesssssessssnsesssssesssssessssnessssnessssnessssnesssens 86
Tabular: Demand Data REPOLt.... i ssssssssssssssss s ssssssssssssssssssssssssssens 38

Out Of Limits: Brief REPOTLL ..t ssssssss s s sssssssssssssssssssssssssans 89

Out Of Limits: Detailed REPOTLt.... s sssssssssssssssssssssssaes 90
Summary and SEtUP REPOTt. . ssssssssssssssssssssssssaes 91
Exceedance: V/I Data REPOLT . rcrierriesesenesssisesssssesssessesssssessssssesssssesssssnessssnnesssssnesssssesssssesees 93
Exceedance: Demand Data REPOLt..... i sssssssesssssssssssssssssssssssssssssnens 94
Weekly ENErgy REPOLT ..t sssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssons 96
Total Demand REPOLT ... sssssssssss s sssss s sssss s sssss s sssssssssssssssassoss 97
THD Summary REPOLT ... ss s sssssssssssssssssssssssssssssssssses 98
FLHCKET REPOLT cootiiniieriiniiiiiiiii it sssss s sss s ssss s sass s sas s sass s sass s sas s sas s sssse s 99
RegUIAtION REPOTLt..cuuiiuiieiiiiiiiiiiiiiiii i sass s sass s sass s sas s sas s sas s sas s sas s snssans 100
Voltage HiStogram REPOrt ... s sssssss s sssssssssssassssssses 101
Current HiStogram REPOrt. .. sssssssssssssssssssssssssssssssssssssssssssns 102

17 PROBLEMS COMMUNICATING WITH A RECORDER (TROUBLESHOOTING,)................ 105
18 HARMONIC ANALYSIS ..ot sssse s ssss s ssssss s sssssssssssssssssssssssssssssssssssssssssssssssnes 107
SELUP SCIEEM cuucviiviiiiiti iR R bR s s s 108

BT LS T T OO 109

Print OUt the CRalt. i 111

Return tO SEtUP VIEW ..ottt ssss s sss s ss s s ssssss s sasssasssns 111

19 MISCELLANEOUS ...t ssss s sssse s ssssss s ssssss s sssss s ssssssssssssssssssssssssssssssssssssnes 113
SIAE BAT oottt 113

Edit File INfOrMAation ... siss s s sssssssss s s sssssssssssssssssssssssssssssssssssssssssssesssssssssnenes 115

File INfOrMAtION .ovuuiitiriiii sttt as s ss s sas s sas s aa s an s an e 116
IMPOorting Data FIIES. ... ssss s ssss s sass s sssss s sasss s sasssssssans 117

20 INDEX ..ottt sass s ssssse s sssss s sssss s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 119

2087-003 MR4 Rev F Jan 2004
iii



Megger-.

Figures
Figure 1: Waveform CaAPLULE ... sssssssssssssssessssssssssssssssesssssssssssssssssesssssssssssssssssssssssssssssssssans 7
Figure 2: MR TOP VIEW ..o ssssss s s ss s ssss s ssss s ssss s s s sssssssssssssssssssssssssssssssssssssnsses 15
Figure 3: MR SIAE VIEW ..o s ssss s sas s sssss s sssss s sassssssssasss s sasssssssssssssssssssnns 16
Figure 4: RS-232 Cable Battery ReplacemMEnt. ... i sssssssssssssssssssssssssssssssssssssssssssssnens 18

2087-003 MR4 Rev F Jan 2004



SECTION |
METROSOFT HARDWARE



Megger-.




Megger.

1

INTRODUCTION TO HARDWARE

Congratulations on your purchase of Megger MR4 Meter Adapter Recorder.
These are complete, digital signal processor based (DSP) recorders, totally
contained in a standard universal ring or ringless type meter adapter. They are
designed for monitoring split phase 200A residential or light commercial
services.

Emphasis of the instrument and software design is on reliability, simplicity and
ease of use. Features and instrument operation were developed by working
closely with several large power utility companies. At Megger we always think
of our customers, which is why we made the MR's field upgradeable by using
FLASH PROM technology. You can update the firmware and get the latest
new features without returning them to the Megger factory.

The MR4 Meter Adapter Recorder is a four channel voltage and current
recorder, which records the following values:

*  True RMS voltage, minimum and maximum

= True RMS current, minimum and maximum

* Voltage and current swells and sags

* Voltage and current histogram data

* Voltage and current regulation data

* Voltage and current sub-cycle events

* Voltage and current harmonic events

= Suspected loose neutral

=  Flicker events

IMPORTANT: Register your
Recorder NOW - fill out the
enclosed card.

SEE ALL OF OUR PRODUCTS ON THE WEB AT:

www.megger.com
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WARNINGS AND SAFETY PRECAUTIONS

WARNING!

Death, serious injury, or fire hazard could result from
improper use/installation of this instrument.

Read and understand this manual before installing this instrument.

Installation of this instrument MUST be performed in compliance with the
National Electric Code (ANSI/NFPA 70-1993) and any additional safety
requirements applicable to your installation.

Installation, operation and maintenance of this instrument MUST be performed
by qualified personnel only. The National Electrical Code defines a qualified
person as "one familiar with the construction and operation of the equipment and
the hazards involved."

SAFETY PRECAUTIONS!
The following safety precautions MUST be taken whenever the MR4 is installed:

= Wear safety glasses and insulated gloves when making connections to
power circuits

* Hands, shoes and floot/ground must be dry when making any connection
to a power line.

* Before each use, inspect all bus bars for breaks/cracks. Replace
immediately if defective.

These warnings and safety precautions are to be used where appropriate when
following instructions in this manual.

CAUTION!

The MR can be used with meter forms 2S, 12S and 25S only. In
addition, no live bus or voltage can be allowed to come into
contact with the neutral blade when the MR is installed in
the 6 o’clock or 9 o'clock positions. Failure to follow these
instructions may result in irreparable equipment damage,
personal injury, or both.

2087-003 MR4 Rev F Jan 2004
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THEORY OF OPERATION

How the MR Collects Data

The MR4 has four input channels. Two of the channels record the line to neutral
voltage on line 1 and line 2. The other two channels record line 1 and line 2 current.
It also computes and records the line-to-line voltage as the difference between the
line 1 and line 2 voltages, and the neutral current as the sum of the line 1 and line 2
currents.

Using Metrosoft, you can determine which parameters the MR will record.

There are several time intervals that are used by the MR for storing and calculating
RMS voltage and current values. These time intervals are: sample rate, response time
and storage interval.

Sample Rate: The sample rate is the rate at which the inputs are sampled. The
sample rate is fixed at 256 samples per cycle per channel (15,360 samples per second).
Each sample provides an instantaneous value of each input voltage and current.
These instantaneous values (samples) are used to calculate the true RMS voltage and
current values. At this sample rate, the MR can detect sub-cycle events as short as 65
microseconds in duration.

Response Time: The response time determines how many samples are used to
calculate RMS voltage and current values. Using Metrosoft you set the response time
to 2, 1,2, 3,4, 5, 6, 10, 12, 15, 20, 30 or 60 cycles. For example, if you select a 2-cycle
response time, the Recorder will use 512 samples (256 samples/cycle x 2 cycles) to
compute the RMS values. This will be repeated every 2 cycles, and the values
determined in each response time will be temporarily stored until the end of the data
storage interval.

Storage Interval: The storage interval dictates how often the data values are stored.
At the end of each storage interval, the MR searches the readings collected, and stores
the minimum RMS, interval RMS and maximum RMS voltage and current values. For
example, if the response time is set to 1 cycle and the storage interval is set to 2
minutes, then at the end of 2 minutes you will have 7,200 readings per channel (since
that's how many cycles there are in 2 minutes). Of the 7,200 readings, the MR saves
the lowest 1 cycle (minimum RMS), the highest 1 cycle (maximum RMS) and the
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RMS value (interval RMS) over 2 minutes. Megger uses this memory technique to
allow recording for days or weeks. Using Metrosoft, you can set the storage interval
from 1 second to 6 hours.

Metrosoft automatically computes the maximum recording time for you based on the
selections you make when setting up the Recorder for a test.

The MR comes standard with a memory capacity of 33,000 readings. An expanded
memory options available for a memory capacity of 500,000 readings.

Exceedance Recording Only

You can set up the MR to record only when one or more inputs exceed specified
limits. Since the MR does not record readings in the "normal" range in this mode, the
recording time can be much longer than continuous recording allows. In addition, the
data storage interval can be set to very short times, which is ideal for capturing fast
events such as motor starts, etc.

Swell/Sag Event Recording

Metrosoft allows programming the MR to save detailed information on swells and
sags (out-of-limit events), in addition to recording the minimum RMS, interval RMS
and maximum RMS values per storage interval.

You specify the swell (high) and sag (low) limits. The MR compares each computed
RMS value to the limits. As soon as any one input exceeds a specified limit, the MR
will document the date and time the swell/sag event started and stopped, the duration
of the swell/sag event, and the minimum RMS, interval RMS and maximum RMS
values on all inputs duting the swell/sag event.

NOTE: The programmed response time affects the swell/sag event capture. A
shorter response time allows for greater accuracy in detecting swells and sags. This
can result in capturing smaller swell and sags that could be missed with a longer
response time. A longer response time can result in capturing only the most
important swell and sag events.

NOTE: Itis highly recommended that limits ALWAYS be set and turned on. This may
yield valuable information. Since swell/sag event data resides in separate dedicated
memory, recording time is NOT sacrificed by using this feature.

Sub-Cycle Event Capture

Metrosoft allows programming the MR to capture and record sub-cycle events.

You specify the sub-cycle event limits. The MR compares each sample within the
present cycle to each corresponding sample of the previous 2 cycles. Any time a
single sample differs from the previous corresponding samples by more than the
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specified limit, a sub-cycle event is recorded. The MR will document the date and
time the sub-cycle event started and stopped, along with the duration and magnitude
of the sub-cycle event.

Sub-Cycle Event

The reported sub-cycle value in the out of limits detailed report is equivalent to the
amount of deviation of the sample of one waveform to the corresponding sample of
the previous waveform.

Corresponding sample

from previous cycle Sample

240,00

1™

-E0L00 \ (ﬂ/ \
\_/ \J )'N \ Magnimde of the sub-cycle event

- 1
200,00 if

MUY

-380.00
a7 J2 A 2.2 178 o126

Waveform Capture

Figure 1: Waveform Capture

Loose Neutral

Using Metrosoft, the MR can be programmed to detect conditions that indicate a
possible loose neutral connection. While checking for a loose neutral, the MR will still
record RMS values and other events.

The loose neutral indication operates on the voltage inputs. Using Metrosoft, you
define the detection threshold and the number of occurrences. The MR detects
whether or not the voltages differ by more than the programmed detection threshold.
If this occurs more than the programmed number of times, the loose neutral LED
will light. The LED will remain lit until data is cleared from the MR.

Flicker Recording

Using Metrosoft, you can set up the MR to record voltage flicker events. You can set
up the criteria that determine a flicker event by selecting flicker time periods,
magnitude of fluctuation and number of fluctuations. By default, Metrosoft sets the
flicker criteria to the GE flicker curve.
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To detect flicker events, the MR compares each voltage sample to the baseline
voltage, and looks for fluctuations that match the flicker criteria specified. The
baseline voltage is based on the RMS voltage measured over 1 minute. The MR
determines a new baseline voltage every minute.

For each flicker event detected, the MR records the date and time of the flicker event,
the channel that the event occurred on, and the number of fluctuations that occurred
during the event.

Understanding Flicker Recording Mode Operation

Flicker Table: Table in Metrosoft which defaults to GE Flicker Curve values. User
has ability to change if so desired.

Time Period Magnitude of Fluctuation Number of Occurrences
10 Sec. 1.0% 1
1 Min. 1.3% 10
15 Min. 2.2% 10
30 Min. 2.6% 10
1 Hr. 3.2% 10
4 Hrs. 4.8% 10
8 Hrs. 5.8% 10
12 Hrs. 6.2% 10

Response Time: User programmable period of time in which True RMS value is
determined.

One Minute Rolling Average: Last one minute average of all response time TRMS
values.

time

last one minute

rolling average Response time
TRMSvalue

A. At each response time interval, determine the True RMS value.
B. Determine one minute rolling average.

C. Calculate the percent difference, or Magnitude of Fluctuation, of the TRMS
value from the rolling average.

2087-003 MR4 Rev F Jan 2004



THEORY OF OPERATION

D. If Magnitude of Fluctuation is greater than or equal to the level specified in
the flicker Table, store the time stamped occurrence in the appropriate bin.

E. If during the bin's monitoring period timeframe we exceed the allowed
number of occurrences, we categorize this as a flicker event, and store the
occurrence away to be reported in the Flicker Report.

Example Flicker Report:
Start Date Time Time Period Magnitude Number of
Fluctuation Occurrences
09/30/94 11:20:52 10 Sec 1.0% 3

Harmonic Events

During each response period, the MR can continuously monitor the total harmonic
distortion (THD) of the voltage and current inputs. If the THD exceeds a specified
limit, the MR will document the date and time the harmonic event started and
stopped, along with the duration and maximum THD of the event.

Histogram Data

Histograms show the percentage of samples that fall within each 5V or 5A range for
all data that was recorded. For example, for voltage, you can see the percentage of
data that was in the 120.0V to 124.9V range, and the 125.0V to 129.9V range, etc.
This provides information to quickly access the voltage and current levels which
include most of the data.

Regulation Data

For regulation data, the MR records separate RMS values for each 24-hour period, for
10, 12, 15, 20 or 30-minute intervals. This data allows you to see time related trends in
voltage and current regulation over a period of many days.

Clock Hour Orientation

The MR uses clock hour orientation to make it easier for you to correlate and
compare data from multiple recorders.

The MR divides an hour into a whole number of storage intervals. When asked to
record, the MR will delay recording until its internal clock reaches the beginning of
one of these storage intervals. For example, if the MR is programmed with a 1-minute
storage interval and is asked to begin recording at 09:37:12, it will wait 48 seconds and
begin recording at 09:38:00.
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When the storage interval is greater than 1 hour, the MR will delay recording until its
internal clock reaches the beginning of the next hour. In the above example, if the
MR were programmed with a 1-hour storage interval, it would wait 22 minutes 48
seconds and begin recording at 10:00:00.

Memory Full Condition

The data memory in the MR is divided into 3 areas. One area is used to record up to
300 swell, sag, sub-cycle and THD events. Another area is used to store up to 300
flicker events. The third area is used to store RMS data and waveforms.

You may use Metrosoft to set up the MR to either stop recording when out of
memory (Stop-when-Full), OR to continue recording by wrapping to the start of
memory and overwriting the oldest recorded data with the most recent data (Wrap-
Around).

The memory mode selected effects recording RMS data as well as events.

With Stop-when-Full memory mode, the MR will stop recording when the portion of
memory containing RMS data is full. If the portions of memory containing events
become full, the MR will stop recording events, but will continue to record RMS data.

With Wrap-Around memory mode, all portions of memory (RMS and events) will
wrap to the start of memory and overwrite the oldest data with the most recent data
until recording is stopped.

Recording Times

When programming the Power Analyzer, Metrosoft will calculate your recording time
based on the programmed setup. When performing these calculations, the software
also takes into account the number of inputs being used, the number of values being
saved (minimum RMS, average RMS and/or maximum RMS), and the memory
capacity, whether or not to capture waveform, the waveform capture rate, if any and
expected events.

Waveform capture can have a big impact on recording time. Should your unit stop
recording before expected, check to see how many waveform captures were recorded.
You can then enter this number into the expected waveform # of events box under
program/waveform in the software. Click calculate max record time to see how
your record time was impacted by actual waveforms captured.

The following chart lists the approximate maximum recording times for a Recorder
with a memory capacity of 33,000 readings (standard memory) and a Recorder with a
memory capacity of 500,000 readings (optional - expanded memory), when saving
minimum RMS, interval RMS and maximum RMS readings:

2087-003 MR4 Rev F Jan 2004
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THEORY OF OPERATION

Unit Storage Interval 33,000 Readings 500,000 Readings
MR4 1 Minute 1 Day, 7 hrs. 19 Days, 12 hrs.
(2/6 inputs on) 2 Minutes 2 Days, 14 hrs. 39 Days
5 Minutes 6 Days, 11 hrs. 97 Days, 11 hrs.

NOTE: Recording times have been rounded to the nearest hour.

NOTE: Recording times reflect the amount of time the MR can record RMS data.
Recording times are not affected when the MR records events (swell, sag, sub-cycle,
THD and flicker, since this data is stored in a separate portion of the MR's memory,
but waveform capture greatly affects recording time.

2087-003 MR4 Rev F Jan 2004
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A

GETTING STARTED QUICKLY

This set of brief instructions will get you started with the MR quickly and give you
a general understanding of how the MR and Metrosoft are used. It will take you
through the basic steps required to use the MR.

If you have used other Megger Recorders before, or if you are comfortable using
instrumentation, this will probably give you the information you need to get
started. Please refer to the remainder of this manual for detailed instructions.

Where appropriate, each of the steps in these instructions refer you to the correct
section of this manual for detailed information.

NOTE: If you haven’t already done so, please read Chapters 1 (Introduction) and 2
(Warnings and Safety Precautions) before using the MR.

To get started quickly, follow these steps:

1. Use the charging cable to charge the MR's internal battery. Do this right
away, as it takes 24 hours to fully charge the battery. See Charging the Internal
Battery in the Powering the MR section in Chapter 5 for help.

2. Use Metrosoft to program the MR for the desired settings. This
automatically sets the MR's real time clock. See the Metrosoft Software section
for details on this procedure.

3. Take the MR to the field and install it on the meter socket. Be sure to set
the RECORD switch in the ENABLE position. See Iustalling the MK in
Chapter 5 for help. Be sure to check that the MR record LED is ON or
flashing. This confirms the unit is either recording or waiting to record.

Once recording is complete, retrieve the MR. Make sure you set the RECORD
switch to the DISABLE position before disconnecting the MR from the meter
socket. See Disconnecting/ Uninstalling the MR in the Installing the MR section in
Chapter 5 for help.

4. Connect the MR to the battery charger (part #ps-MR) to turn the unit on
to allow data retrieval.

2087-003 MR4 Rev F Jan 2004
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5. Connect the MR to your computer using the RS-232 cable.

6. Use Metrosoft to transfer data and to create graphs and reports.

2087-003 MR4 Rev F Jan 2004
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S

DETAILED MR OPERATING INSTRUCTIONS

The instructions in this chapter assume that you have reviewed Chapter 1
(Introduction), Chapter 2 (Safety Precantions), Chapter 3 (Theory of Operation) and Chapter
4 (Getting Started Quickly) in this manual. If you have not yet reviewed these Chapters
you should do so at this time.

The MR comes with a rechargeable sealed lead acid battery, bus bar assemblies, a
neutral clip lead and fuses.

An RS-232 cable (part #ca-MR) and a battery charger (part #ps-MR) are required to
use the MR.

Refer to the following diagram(s) for connecting the battery charger cable,
connecting the RS-232 cable, locating the display, LEDs and RECORD switch, and
for installing the MR:

BUE BaR

DIZPLAY

METER ADAPTE
RECORDER

1%
CAUTION "

UBE CN UFTER PLEME

L&ABEL

BUS BAR

RECORD =WITCH

Figure 2: MR Top View
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STATUS LED'S
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o BATTERY CHARGER
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.'Hm!mu:! i
| — T MEUTRAL SFADE TERMIWAL
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-y

HEt:Htﬂ -
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Figure 3: MR Side View

Powering the MR

The MR gets its operating power from one of three sources: the line-to-line voltage
in the meter socket, the internal battery or the charging cable.

The internal battery provides power for storing recorder set up information,
maintaining the internal clock, and data retention before and after a test. In
addition, the battery supplies power to the MR in the event of a power outage. If a
power loss occurs (line to line voltage falls below 160V) during recording, the
battery will supply power to the MR and it will continue to record for 2 minutes. If
power remains below 160V, the MR will shut itself off. Once power is restored, the
MR will automatically turn back on and resume recording. This allows the MR to
record through short power losses while preventing it from depleting the internal
battery to the point of losing data.

Programming and data retrieval cannot be done under battery power alone. The
battery charger or a connection to AC power is required for this function. If the
battery voltage becomes low, the MR will shut down and save all data and setup
information for 14 days. The battery voltage can be checked, per the
troubleshooting manual section.

2087-003 MR4 Rev F Jan 2004
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The battery charger provides two functions. In addition to charging the MR's
internal battery, it also provides power to the MR to allow data retrieval and
programming when it is not connected to a live meter socket. This is especially
useful when retrieving data, since it will assure that the MR does not shut down due
to low battery voltage in the middle of data retrieval.

Internal Battery and Charger

The battery is automatically recharged while the MR is plugged into a live meter
socket. You can also recharge the battery using the battery charger.

Charging the Internal Battery

To charge the internal battery with the charger:
1. Plug one end of the charger into a 120V, 60Hz wall outlet.

2. Plug the other end of the charger into the battery charger jack on the
back of the MR.

Complete recharge will occur in 24 hours.

We recommend charging the battery for 24 hours before recording data with the
MR. If the MR will not be used for a long period of time, we recommend charging
the battery for 24 hours every month, to maintain the recorder’s settings. If the
battery is allowed to completely discharge, the meter’s settings will revert to the
factory defaults.

NOTE: Failure to maintain the battery could result in permanent loss of the
battery’s ability to recharge.

RS-232 Interface Cable

The RS-232 interface cable is used to communicate with the MR through your
computer’s serial port.

With the cable in place, you can use Metrosoft to perform the following functions:

=  Program the MR

= Retrieve data

*  Start/stop recording

= Reset the MR's time clock

= (Clear data

2087-003 MR4 Rev F Jan 2004
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Metrosoft also permits viewing various information such as; battery status,
recording status, memory left, present input readings and the number of events
recorded. See the Metrosoft Software section for more details.

NOTE: To communicate with the unit, it must be connected to an AC source of
above 160 Volts or the battery charger.

RS-232 Cable’s Internal Battery

The RS-232 cable requires one 9V alkaline battery. When plugged into the MR, an
LED on the cable’s battery box shows the status of the battery. If the LED is
turned off or is very dim, the battery needs to be replaced.

Refer to the following diagram for replacing the RS-232 cable's battery:

BATTERY LTATLUE
LED

BATTERY DOOR
COMPUTER COMMECTOR \
[T _
E | = [
A |:|§ ] e -
! 3
P ol | i: | =
m~ COMMECTOR L

[ == =

Figure 4: RS-232 Cable Battery Replacement

To replace the RS-232 interface cable’s battery:

Slide the battery compartment door open.

1. Remove the old battery and insert a new one, observing the polarity
shown on the inside of the battery compartment.

2. Slide the door closed and plug the RS-232 cable into the MR. The
battery status LED should be brightly lit.

2087-003 MR4 Rev F Jan 2004
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Connecting the MR to Your Computer

To connect the MR to your computer via the RS-232 cable:

1. Plug the RS-232 cable into the RS-232 connector on the MR and secure
it by tightening the threaded collar.

2. Check that the RS-232 cable's battery LED is brightly lit.

3. Plug the other end of the RS-232 cable into your computer's serial port.

Recorder Set Up

You will need to use Metrosoft to program the MR with the desired test settings.
See the Metrosoft Software section for details.

Default Recorder Set Up

The MR comes factory programmed for common test conditions. All setup choices
may be changed using Metrosoft (see the Mezrosoft Software section for details).

By default, the recorder begins recording after it has detected a line-to-line voltage
of 180V or greater for longer than two minutes. It then records the minimum,
maximum, and RMS values on all channels using a response time of one cycle and a
storage interval of one minute. The recorder will log voltage swell and sag events
outside the range of 114 to 126V on lines 1 and 2 and 228 to 252V line to line. The
MR4 will also log current swell events greater than 200A. By default, the MR's
LED’s are enabled and recording will stop when the RMS data memory is full.

The following are the MR default settings:

Recording Mode:

Auto-Stop:

Scheduled Run Start Date & Time:

V/I Present Start Delay:

Enable Recorder LED's:

Loose Neutral Threshold:

Memory Mode:

Recorder Response Time:

Statistics Saved:

2087-003 MR4 Rev F Jan 2004
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Storage Interval:
Exceedance Only Recording:
Flicker Data Saved:
Histogram Data Saved:
Regulation Data Saved:
Input Labels:

Input:

RMS Sag Limit:

RMS Sag Limit Value:

RMS Swell Limit:

RMS Swell Limit Value:

Sub-Cycle Limit:

Sub-Cycle Value:

THD Limit:

THD Limit Value:

Memory Size:

Setting the Internal Real Time Clock

00:05:00

No

Yes

Yes

Every 10 minutes

VL1, IL1, VL2, IL2, VL12, IN
All On

On for VL1, VL2 and VL12;
Off for IL1, IL2 and IN

114 V for VL1 and VLZ2;
228 for VL12

All On

126 V for VL1 and VL2;
252 for VL12;

75A for IL1 and IL2;
200A for IN.29

All On

100V for VL1 and VLZ;
100A for IL1 and IL2

On for VL1 and VLZ;
Off for IL1 and IL2

10%

33000

Metrosoft automatically sets the internal real time clock of the MR to the current
time at your computer whenever you program the MR. The MR's Real Time Clock
may also be set from Remote Operation Mode. See the Metrosoft Software section for

details.

2087-003 MR4 Rev F Jan 2004
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Installing the MR

WARNING!

Follow all applicable company procedures and safety
precautions for installing and removing utility meters when
installing and removing the MR.

CAUTION

The MR can be used with meter forms 2S, 12S and 25S only. In
addition, no live bus or voltage can be allowed to come into
contact with the neutral blade when the MR is installed in the
6 o'clock or 9 o'clock positions. Failure to follow these
instructions may result in irreparable equipment damage,
personal injury, or both.

There are two different procedures for installing the MR in a ring or ringless meter
socket. Follow the instructions for the type of meter socket you are connecting to.

Ringless Meter Socket Installation

1.
2.
3.

4
5.
6
7

Remove the meter box cover.
Remove the meter.

Attach the neutral clip lead if necessary (see Connection to Neutral later in
this section).

Plug the MR into the meter socket.
Replace the meter box cover.
Set the record switch in the ENABLE position.

Plug the meter into the MR and secure using a meter ring.

Ring Meter Socket Installation

2087-003 MR4 Rev F Jan 2004

1.
2.
3.

Remove the meter ring.
Remove the meter.

Attach the neutral clip lead if necessary (see Connection to Neutral later in
this section).

Plug the MR into the meter socket and secure using a meter ring.
Set the record switch in the ENABLE position.

Plug the meter into the MR and secure using a meter ring.

21



Megger-.

Connection to Neutral
The MR must have a connection to neutral to work properly. This can be

accomplished using either the neutral clip lead or the neutral bus bar to connect to
neutral inside the meter socket.

Neutral Clip Lead

A neutral clip lead is needed when connecting to a 2S, 128 or 258 meter socket
without a neutral jaw.

To use the neutral clip lead:

1. Slide one end of the neutral clip lead over the spade terminal on the
back of the recorder.

2. Clip the other end to neutral inside the meter socket.

Neutral Bus Bar Assembly

The neutral bus bar assembly may be used rather than the neutral clip lead on 128
and 258 meter sockets that have a neutral jaw. The neutral bus bar assembly plugs
into the neutral jaw in the meter socket.

To use the neutral bus bar assembly:

1. Slide the bus bar though the hole at the left or bottom of the MR.

2. Attach the bus bar to the front of the MR using the supplied screw and
install a cotter pin through the bus bar at the back of the MR.

Disconnecting/Uninstalling the MR

WARNING!

Follow all applicable company procedures and safety
precautions for installing and removing utility meters when
installing and removing the MR.

You MUST stop recording before disconnecting/uninstalling the MR. If the LED
labeled R is lit, recording is still in process. Do not disconnect the MR from a meter
socket if recording is in process.

Using Metrosoft, the MR can be programmed to automatically stop recording after
a selected amount of time. In addition, you can use Metrosoft to stop recording
remotely (see the Metrosoft Software section for details).

Recording can also be stopped by toggling the RECORD switch to DISABLE,

2087-003 MR4 Rev F Jan 2004
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however, this can result in erroneous data at the end of the test, since you have to
remove the meter from the MR in order to gain access to the RECORD switch.
The erroneous data will have an effect on the Overall Statistics Report.

To disconnect the MR from the meter socket:

1. Remove the utility meter ring and unplug the utility meter from the MR.

2. Set the RECORD switch to the DISABLE position. This is
important even if recording has already stopped to make sure recording
doesn't accidentally start up again (i.e. when you connect the MR to AC
power to retrieve data). Verify the R light on the MR goes off.

3. Remove the meter box cover (if ringless meter socket), or remove the
meter ring (if ring meter socket).

Unplug the MR from the meter socket.
Disconnect the neutral clip lead, if necessary.

Plug the utility meter back into the meter socket.

N s

Replace the meter box cover (if ringless meter socket), or replace the
meter ring (if ring meter socket).

WARNING!

Failure to follow this procedure may cause loss of recorded
data or unit malfunction.

Display

The MR has a 4-digit display located on its front panel. The display shows voltage
values from 000.0 to 999.9 and time in minutes and seconds (MM.:SS).

In the upper left and right corners of the display are indicators to show that the
voltage being displayed is either line 2 or line 1 respectively.

When recording, the display alternates between the voltage on line 1 and the voltage
on line 2 every 2.5 seconds.

When the MR is programmed with Voltage Present Mode, once voltage is detected,
the display shows the amount of time left before the test will start. This count-down
time is displayed for three seconds after the line 2 voltage is displayed.

Once the MR is properly installed, you will no longer be able to see the display
(since it will be covered by the meter). If desired, you can use Metrosoft to view
present input readings and other recorder information remotely (see Remote Operation
in Chapter 5).

NOTE: The MR’s display will be blank during data retrieval.

2087-003 MR4 Rev F Jan 2004
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LEDs

The MR has 5 LED’s that indicate recording status and events that have been
recorded. This feature lets the service person spot problem sources at a glance,
without needing to disconnect the MR or interrupt recording. It also indicates
which data to review first.

The following is a list of the LEDs and what they indicate when lit:

LED

H

Using Metrosoft, you can disable all of the LEDs except the recording status (since

Meaning when Lit

Recording in Process
(flashes on and off when a test is pending)
(flashes on periodically when data retrieval is in process)

Suspected Loose Neutral Detected
Swell/Sag/Sub-Cycle Event(s) Detected
Flicker Event(s) Detected

Harmonic Event(s) Detected

this is necessary to assure that recording has been propetly started).

Turning the MR On and Off

Turning the MR On

There are two ways to turn on the Recorder:

_Or -

As soon as power is applied, the MR will turn on, and perform a quick test on the
display so you can see that all elements are working propetly. The display will show

Apply external power to the MR by plugging it into a live meter socket.

2. Apply external power to the MR by using the battery charger.

all eights, the colon will light, and the line 1 and line 2 indicators will light.

Within 2 seconds of turning on, the MR will begin displaying present input

readings.

2087-003 MR4 Rev F Jan 2004
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Turning the MR Off

Under certain conditions, the MR will turn off:

1. If the MR is not recording, and it is not connected to external power, it
will automatically turn off after 2 minutes.

2. If the MR is not recording and the internal battery becomes low, it will
turn itself off immediately.

3. If the MR is recording and the internal battery becomes low, it will
continue recording until the end of the present response time and then
turn off.

4. If the MR is recording and the line to line voltage falls below 160V for
more than two minutes, it will continue recording until the end of the
present response time and then turn off.

If the MR was recording when it turned off, it will automatically resume recording
as soon as external power is applied. This is one of the reasons it is important to set
the RECORD switch to the DISABLE position before uninstalling the MR. If the
MR turned off before recording was complete, and the RECORD switch was left
on ENABLE when the MR was uninstalled, later when the MR is plugged into the
battery charger, it would turn back on and resume recording. See Powering the MK
section earlier in this chapter for details on applying external power and battery
shutdown.

Start and Stop Recording

Using Metrosoft, you can program the MR to start and stop recording in a variety
of ways. You can also use Metrosoft to start and stop recording remotely.

The different ways to start and stop recording allow you to record data only after
the MR and meter are properly installed. This helps eliminate meaningless data that
can occur at the beginning or end of a test if the MR is recording while it was being
installed /uninstalled.

See the Metrosoft Software section for details on how to set up the way the MR starts
and stops recording.

Recording Modes

There are 4 recording modes to choose from to determine how the MR will start
recording:

1. Voltage Present Mode - In this mode, the MR will automatically start
recording when the line to line voltage has been at or above 180 V for a
time greater than the specified V/I Present Start Delay. This delay gives
you time to plug the meter into the MR before recording starts.

2087-003 MR4 Rev F Jan 2004
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Start Recording

Current Present Mode - In this mode, the MR will automatically start
recording when the line 1 current has been at or above 1A for a time
greater than the specified V/I Present Start Delay. This mode assures
that recording does not start until the meter is plugged into the MR,
since no current is present until the meter is installed.

Scheduled Run Mode - In this mode, the MR will automatically start
recording at a specified date and time as long as power is present. If
power (at least 180 V line to line) is not present when the MR is
supposed to start recording, it will start when power is restored. The
Scheduled Run recording mode allows installing the MR in advance so
that it starts on its own at a future date and time. This is useful for
installing multiple MR's in the field so that they all start recording at the
same time the following day.

Manual Mode - In this mode, recording is started and stopped using
the RECORD switch on the MR. Be aware that when using this mode,
meaningless data may occur at the beginning and end of your test when
the meter is plugged into/removed from the MR.

Follow the install instructions earlier in this chapter to install the MR on
the meter socket but do NOT plug the utility meter into the MR yet.

To start recording, set the RECORD switch to the ENABLE position.
Recording will begin based on the recording mode programmed.

The R (Record) LED will light to indicate that recording is in progress.
If recording is pending, the R (Record) LED will flash.

IMPORTANT: Regardless of the recording mode being used, the
RECORD switch must be set to ENABLE for recording to start. For
example, if the MR is set up to use Voltage Present recording mode,
even when the voltage level has met the programmed requirements, the
MR will NOT begin recording UNLESS the RECORD switch is set to
ENABLE.

NOTE: The MR automatically uses clock hour orientation, so, recording will always
start at the beginning of the next storage interval. See Clock Hour Orientation in
Chapter 3 for details on this feature.

3. Complete the installation procedure (plug the utility meter into the MR).

Once you do this, you will no longer be able to see the display or access
the RECORD switch.

NOTE: Using Metrosoft, recording can be remotely started and stopped multiple
times. This activity will show up as breaks in the test data when it’s viewed in

Metrosoft.

2087-003 MR4 Rev F Jan 2004

26



DETAILED MR OPERATING INSTRUCTIONS

Stop Recording

To prevent recording meaningless data at the end of a test or possible loss of data,
we recommend that the MR stop recording before attempting to uninstall it.

There are 2 modes that determine how the MR will stop recording:

1.

Auto Stop Mode - with this mode, the MR will automatically stop
recording a specified number of hours after it started recording.

Memory Mode - The memory mode can be set to Stop-When-Full or
Wrap-Around. With Stop-when-Full memory mode, the MR will
automatically stop recording when the RMS data memory becomes full.
The Maximum Recording Time field in Metrosoft tells you how long
this will take.

If you want to uninstall the MR but the R (Record) LED shows that a test is still in
progress, you have the following options:

Remote Operation

1.
2.

Wait for recording to stop before removing the MR.

Use Metrosoft to stop recording remotely (this requires having a
computer with Metrosoft and the RS-232 cable on site). See the Mezrosoft
Software section for details. Then move the MR disable/enable record
switch to the disable position.

Use the MR record switch to stop recording by moving it to the disable
position.

IMPORTANT: The R (Record) LED will turn off when recording is
complete, OR if recording stops temporarily due to power loss. If the MR has
stopped recording due to power loss, it will automatically turn back and resume
recording when power is restored. Since the person uninstalling the MR cannot
be sure why recording stopped, the RECORD switch should always be set to
DISABLE when uninstalling the MR. This will prevent the MR from resuming
recording when it is later plugged in to the battery charger for data retrieval.

With any recording mode, you can use Metrosoft to start and stop recording
remotely. This overrides any recording mode that the MR may be programmed for.
When asked to start recording remotely the MR starts recording at the beginning of
the next storage interval. When asked to stop recording remotely, the MR will stop
recording immediately. Once the MR stops recording the MR record switch must
be put in the disable position.

2087-003 MR4 Rev F Jan 2004
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The Record Switch

Record LED

The primary function on the RECORD switch is to prevent accidental recording.

IMPORTANT: Regardless of the recording mode being used, the RECORD
switch must be set to ENABLE for recording to start. For example, if the MR is set
up to use Voltage Present Recording Mode, even when the voltage level has met
the programmed requirements, the MR will NOT begin recording UNLESS the
RECORD switch is set to ENABLE.

IMPORTANT: Set the RECORD switch to DISABLE before uninstalling the
MR. If the MR was recording and it turned off due to loss of power, it will
automatically resume recording as soon as external power is applied. If this occurs
and the RECORD switch is left on ENABLE when the MR is uninstalled, later
when the MR is plugged into the battery charger, it will turn back on and resume
recording.

To indicate that a test is pending, when the power is applied to the MR, the R
(Record) LED will flash on and off. A test would be pending if the MR were
waiting to start recording based on the recording selections programmed (i.e.
voltage present, cutrent present, scheduled run start date, V/I start delay).

During recording, the R (Record) LED stays lit. The R (Record) LED will turn off
when recording stops or if the MR turns off due to power loss.

Recording Tips

Carefully follow the install instructions eatlier in this chapter, to assure proper
connection of the MR. It is important to set the RECORD switch to ENABLE
after the MR is connected to the meter socket, and to reset the RECORD
switch to DISABLE before disconnecting the MR from the meter socket.

To avoid recording meaningless values (such as zero currents) at the beginning of
the test, we recommended programming the MR for Voltage Present, Current
Present or Scheduled Run recording mode, rather than Manual recording mode.
This way, recording will not start until the MR is properly installed.

When using Voltage Present or Current Present recording mode, we recommend
programming the MR to use the V/I Present Start Delay feature. This gives enough
time to propetly install the MR and avoids recording meaningless values (such as
zero currents) that can occur at the beginning of the test while the MR is being
plugged into the meter socket and when the meter is being plugged into the MR.

To avoid recording meaningless values (such as zero currents) at the end of a test,
we recommend programming the MR to use the Auto-Stop feature or the Stop-
when-Full memory mode. This will assure that recording is complete before the
MR is disconnected from the meter socket.

2087-003 MR4 Rev F Jan 2004
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See the Installing the MR section earlier in this chapter for details on how to connect
the MR. See the Metrosoft Software section for details on selecting the recording
mode, start delay and auto stop.

Clearing Test Data

You must use Metrosoft to clear data from the MR's memory. From the Metrosoft
program, go to Remote Operation. Use the clear button to erase unit data.

2087-003 MR4 Rev F Jan 2004
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MR SPECIFICATIONS AND ACCESSORIES

Specifications

Input Channels:

Voltage: L1-N, L2-N (L1-L2 Computed)

Current:

Range:

11, 12 (IN Computed)

Voltage: 50-150v RMS Line to Neutral; 250v Peak Line to Neutral

Current
Frequency:

Sample Rate:
Statistics Stored:

Accuracy & Resolution:

5-200 A RMS/Phase; 350 A Peak;
175 A Max Continuous w/o Damage

50 to 3000 Hz.
256 samples/cycle per channel (DSP Based)

Minimum RMS, Maximum RMS and Interval RMS for voltage and
current per storage interval

Swell and sag events with ¥ cycle to 60 cycle resolution (user-
selectable)

Sub-Cycle events with 65 microsecond resolution

THD events based on the 1st through 64th harmonic with 1 to 60 cycle
resolution (user-selectable)

Flicker events in periods from 1 second to 12 hours
Histogram Data with 5V and 5A resolution
Regulation Data with 10 to 30 minute resolution
Loose neutral occurrences

Voltage Accuracy: + 0.35 % of Reading
Voltage Resolution: 0.1V AC

Current Accuracy: + 0.35% of Reading
Current Resolution: 0.1 Amp

Real Time Clock: 0.01%
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Software: Metrosoft ms-mrw
Charts: Voltage/Current with zooming, scan line etc.
Reports: Tabular (V/I data)

Summary and Setup
Out of Limits (Swell, Sag, Sub-Cycle, THD)
Flicker
Regulation
Histogram (V/1)
Power: Derived from L1-L2 Voltage
Battery Backup: 6V, 500 mahr, sealed lead acid battery

Run-Through Time: 2 minutes below 160V cutoff. Resume
recording on power restoration.

Data Retention: 14 days with fully charged battery.
Battery charges from L1-L2 voltage.

Min. Charging Voltage: 180V AC

Display: 4 Digit, 7 segment red LED display inside meter
adapter. Display continuously scrolls VL1, VL2,
Countdown Time.

Recording: Manual (Slide switch inside meter adapter),
Scheduled Run, Voltage Present, Current
Present, Auto-Stop, Delayed Start

Indicating LED’s: External on side of meter adapter

LED’s marked as follows: R (Record)

S (Sag/Swell/Sub-Cycle)
F (Flicker)
L (Suspected Loose Neutral)
H (THD)

Memory: 128 Kbytes (33,000 reading standard).
Expandable to 1 Megabyte (500,000 Readings).
Firmware is FLASH PROM for easy field
updating

Memory Modes: Stop-when-Full or W rap-Around

Programming/Data Retrieval: Isolated RS232 port. Real time data can be
viewed.

Baud Rates 1200, 2400, 4800, 9600, 19200
SWC: ANSI C37.90.1
Operating Temperature Range: -22° to +149° F (-30 to +65C).

Weather-tight when meter is reinstalled and
sealed.
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Physical:

Case: Universal Ring/Ringless Meter.
Adapter for Forms 2S, 125, 25S
Weight: 3 1bs (1.4 Kg)

NOTE: Recording times have been rounded to the nearest hour.

Typical Recording Time
(Saving Min, RMS, Max for Channels ""ON", Data for Histogram, Regulations Table and Flicker)

(2 Voltage Channels On only):

1 Minute-standard memory 2Y% days, expanded memory 48 days
2 Minutes-standard 5% days, expanded 96 days
5 Minutes-standard 14%: days, expanded 241 days

(2 Voltage & Current Channels On):
1 Minute-standard 1 % days, expanded 27 days
2 Minutes-standard 3% days, expanded 55 days
3 Minutes-standard 8 days, expanded 138 days

Specifications subject to change without notice.

Options and Accessories

Part #
ca-MR

cc-MR
ef-MR
mm-MR-1
MR-pq

MR-pf

nj-MR
nl-MR
MR-fc
ps-MR
dc-MR

Description
Computer Interface Cable - RS- 232 Isolated (Only 1 per computer required)

Nylon Carrying Case - Soft-sided - ps-MR and ca-MR.
Fuse Kit - Includes fuse cover
Memory Module - 500,000 reading (1 Meg) Memory

Power Quality Option - Captures waveforms based on time/event trigger.
Requires mm-MR-1.

Power Flow Option - Records Watts, Var's, VA, Power Factor and other key
power parameters.

Neutral Jaw - with screw and cotter pin

Neutral Clip Lead

Unit Front Plastic Protective Safety Cover

External Power Supply/Battery Charger - charges MR4 from 120v
Charger Cable - to DC car cigarette lighter.
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UPGRADING FIRMWARE

2087-003 MR4 Rev F Jan 2004

You can use Metrosoft to upgrade the firmware in your MR.

You will have 3 folders under the main Metrosoft software title. Data, Setup,
Firmware. The firmware folder will contain the latest firmware version at the time
of your software release. You can download newer firmware versions from our
web site software download page and move them to the firmware folder in the
software. Always be sure to delete the old firmware files before copying new
version firmware files into the firmware folder. Follow the web site firmware
upgrade supplement instructions for the proper procedure.

To check a unit's firmware level select Verify Communication in the software.
Upon communication the unit's firmware level will be reported on the computer
screen.

To upgrade a unit’s firmware, from the software menu bar select
FILE/FIRMWARE UPGRADE.

The firmware upgrader can only upgrade MR4 units that are firmware version 1.6
or greater. Call tech support for information on upgrading units with a firmware
version of 1.5 or lower.

Firmware file names look like:

(mr4.ini and 2087fld.191 - where 191 = the firmware version number)

The software will automatically select the .ini file from the Metrosoft firmware
folder.

If you have moved this folder to a location other than the original default then
select the Browse button and select the .ini firmware file from its location.

Then depress Program to start the upgrade process.

Follow all on-screen instructions as the firmware upgrade continues.
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8

TROUBLESHOOTING

Fuses

There are fuses for line 1 and line 2 to protect the MR. If one or both of
these fuses blow during a test, the MR will no longer be powered by the
meter socket but will continue recording normally under battery power.
Eventually, the recorder will perform a low battery shut down to protect
your test data.

To replace the fuses:

1. Before replacing fuses: disconnect the MR from any
external power source: make sure the MR is removed from

the meter socket and is not connected to the battery charger.
Also, set the RECORD switch to DISABLE.

2. Each fuse has a rubber cover over it. Remove these covers by
pulling them straight off.

3. Remove the old fuses by pulling them straight out.
4. Snap in new fuses.
Re-install the rubber fuse covers.

You may now use the MR again.

Checking the Internal Battery

To determine the condition of the internal battery, measure the battery
voltage using a voltmeter.

WARNING!

The battery voltage should only be measured when
there is no AC power applied to the MR. Remove all
connections to the MR, including the RS232
communication cable.
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Attach the negative voltmeter lead to the neutral bus bar or
neutral clip lead.

Raise the inside white label at the 3 o’clock position. This
exposes the shield printed wiring board.

There is a small hole in this board with a silver circuit pad
below. Insert the positive voltmeter lead into the hole,
touching the silver circuit pad.

The voltmeter will display the voltage of the MR’s internal
battery.

When the MR is off and not being charged, a good battery will have a
voltage of 6.2 volts or greater. If the battery charger is attached to the
MR, a good battery should have a voltage of 6.9 volts or greater as the
battery nears full charge. (You may read slightly different values
depending on the charge in the battery and the battery temperature.)

Resetting an MR to Initial Conditions

2087-003 MR4 Rev F Jan 2004

This procedure should be followed as a last resort when trouble shooting.
After performing this procedure, ALL data, setup information and real
time clock settings will be lost. You will have to use Metrosoft to re-
program the MR to your desired operating conditions before it is ready to

use.

WARNING!

The MR must not be powered from the AC inputs or
the battery charger during this procedure. Remove all
connections to the MR, including the RS232
communication cable.

1.

Raise the inside white label at the 7 o’clock position. This
exposes the shield printed wiring board.

There are 2 holes near the edge of the board with silver circuit
pads under them.

With a paper clip or needle nose pliers, short these 2 pads
together for 10 seconds.

Connect the battery charger to the MR.

The unit will turn on in approximately 10 seconds. If the reset
was successful, the display will flash 8888, then 0000, then
8888 before resuming normal operation.

If this does not reset the unit, repeat the process a second
time. Connection to the reset pads may not have been made.
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Checking the CA-MR Cable

2087-003 MR4 Rev F Jan 2004

With the computer hooked up to the ca-MR cable via the computer com
port “and the ca-MR cable attached to the

Ib-MR plug”.

Note that the ca-MR cable box light is on, indicating the cable box battery
and Ib-MR plug are good.

FROM WINDOWS 95 or NT SCREEN
OPEN START MENU
PROGRAM
ACCESSORIES
(For WIN 98 select the Communication Folder)
HYPER TERMINAL
OPEN HYPERTRM.EXE
NAME = TEST
DEPRESS OK

CONNECT USING = COM2 OR 1 (whichever is your active com port)
DEPRESS OK

BITS PER SECOND = 9600
DATABITS =8

PARITY = NONE
STOPBITS=1

FLOW CONTROL = Xon/Xoff
DEPRESS OK

Depress Any Keyboard Letter If you see the same letter appear on the
computer screen this confirms you can communicate through this
computer and your RS232 unit cable is good.

Remove the Ib-MR plug from the cable and depress any keyboard letter.
You will not see the same letter appear on the computer screen. This
simulates a bad cable.

If this does not wotk;
1. Verify the correct com port has been selected for the
computer you are using.

2. Verify the ca MR cable is plugged into the correct computer
com port connector.

3. Try another ca MR cable. (The ca MR communication cable
may be bad.
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4. Note that the ca MR cable box light is on indicating the cable
box battery is good and the Ib MR plug is good.

5. Try another computer. (The computer may have a com port
conflict problem).
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SECTION Il - METROSOFT SOFTWARE
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END USER LICENSE AGREEMENT

NOTICE TO USER: THIS IS A CONTRACT. BY INSTALLING/USING THIS PRODUCT YOU
ACCEPT ALL TERMS AND CONDITIONS OF THIS AGREEMENT. If you do not agree with the
terms and conditions of this Agreement, return the software, unused, along with the rest of the package, to
Megger. This package contains software and related explanatory written materials. The term “Software”

shall also include any upgrades, modified versions, updates, additions and copies of the Software licensed to
you by Megger. Megger grants you a nonexclusive license to use the Software and Documentation,
provided you agree to the following:

1.

Use of the Software - You may -

Install the Software in a single location on a hard disk or other storage device on a single
computer. If the user operates a desktop and laptop computer independently, the software may
be installed on both. Make one backup copy of the Software, provided your backup copy is not
installed or used on any computer.

Copyright - The Software is owned by Megger, and its structure, organization and code are the
valuable trade secrets of Megger. The Software is also protected by United States Copyright Law
and International Treaty provisions. You must treat the Software just as you would any other
copyrighted material, such as a book. You may not copy the Software or the Documentation,
except as set forth in the “Use of the Software” section. Any copies that you are permitted to
make pursuant to this Agreement must contain the same copyright and other proprietary notices
that appear on or in the Software. You agree not to modify, adapt or translate the software. You
also agree not to reverse engineer, decompile, disassemble or otherwise attempt to discover the
source code of the Software.

Transfer - You may not rent, lease, sublicense or lend the Software or Documentation. You
may, however, transfer all of your rights to use the Software to another person or legal entity
provided that you transfer this Agreement, the Software, including all copies, updates and prior
versions, and all Documentation to such person or entity, and that you retain no copies,
including copies stored on a computer.

Limited Warranty - Megger warrants that the SOFTWARE will perform substantially in
accordance with the accompanying written materials for a period of one year from date of
receipt. Any implied warranties on the SOFTWARE are limited to one year.

Customer Remedies - Megger and its suppliers' entire liability and your exclusive remedy shall
be, at Megger option, either (a) return of the price paid, or (b) repair or replacement of the
SOFTWARE that does not meet this Limited Warranty and which is returned to Megger with
proof of purchase. This Limited Warranty is void if failure of the SOFTWARE has resulted
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from accident, abuse, or misapplication. Any replacement SOFTWARE will be warranted for
the remainder of the original warranty period or thirty (30) days, whichever is longer.

6. No Other Warranties - To the maximum extent permitted by applicable law, Megger and its
suppliers disclaim all other warranties, either express or implied, including, but not limited to
implied warranties of merchantability and fitness for a particular purpose, with regard to the
SOFTWARE, the accompanying written materials, and any accompanying hardware.

7. No Liability for Consequential Damages - To the maximum extent permitted by applicable
law, in no event shall Megger or its suppliers be liable for any damages whatsoever (including
without limitation, special, incidental, consequential, or indirect damages for personal injury, loss
of business profits, business interruption, loss of business information, or any other pecuniary
loss) arising out of the use of or inability to use this product, even if Megger has been advised of
the possibility of such damages. In any case, Megger and its suppliers' entire liability under any
provision of this agreement shall be limited to the amount actually paid by you for the
SOFTWARE.
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MEGGER TECHNICAL SUPPORT

2087-003 MR4 Rev F Jan 2004

In the event that Metrosoft appears defective or if you need assistance in the
operation of Metrosoft, call the MEGGER SUPPORT DEPARTMENT at
(610) 676-8500. The Technical Support Department will determine the
necessary support to correct the problem.
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11

GETTING STARTED

NOTE: The instructions in this manual assume that drive C is your hard drive and

drive A is your floppy drive. If you are using other drives, please substitute the
correct drive letters accordingly.

System Requirements

The following is a list of minimum hardware requirements that your computer
equipment must have to install and run ms-mrW Metrosoft:

Operating System: Windows 95/98 or Windows N'T 4.0

Computer: IBM PC or compatible computer

Processor: Pentium 90MHZ Processor minimum

Memory: 32 MB RAM

Hard Disk Space: 125MB of free disk space, (up to 5MB for program disk

space, 120 MB free after installation)

3%2" high-density floppy disk drive or CD-Rom

Asynchronous communications port (for communications between the Recorder
and the computer).

2087-003 MR4 Rev F Jan 2004
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Installing Metrosoft

Follow all instructions included with your Metrosoft Software.

By default, Metrosoft will automatically be installed to a directory on your hard
drive called:

C:\PROGRAM FILES\MSMRWIN

All program files necessary for running Metrosoft are in that directory.

Metrosoft also creates subdirectories for keeping data files and Recorder setup files
separate from the program files.

These subdirectories are called:
C:\PROGRAM FILES\MSMRWIN\DATA
and

C:\PROGRAM FILES\MSMRWIN\SETUP

By default, Metrosoft is configured to use these directories. If you create your own
or additional subdirectories you can change the defaults to your directory names
from the Metrosoft Setup Menu.
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Metrosoft Main Window
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The Metrosoft Main Window (shown above) is displayed when the application is
launched from Microsoft Windows 95, 98, ME, 2000, XP or NT 4.0. This window
follows the Microsoft Multiple Document Interface (MDI) specification. This
means there may be child windows that can be tiled, maximized, sized, and
minimized to an iconic state within the Metrosoft Main Window.

File Menu — Contains commands related to data file operations. See Edit File
Information, Importing Data Files, File Information and Searching For and Retrieving Stored
Test Data.

Setup Menu — Contains commands for configuring Metrosoft. See Communication
Setup, Directory Setup and Line Frequency Setup.

Recorder Menu — Contains commands for interacting with a Megger recorder. See
Programming the Recorder, Get and V'iew Test Data From the Recorder, Remote Operation and
Verify Communication with the Recorder.

Chart Menu — Contains commands for creating a Chart and performing Harmonic
Analysis. See Charts and Harmonic Analysis.

Report Menu — Contains commands for creating a Report. See Report Generation.
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View Menu — Contains commands for showing or hiding toolbars and the Side
Bar.

Window Menu — Contains commands for arranging open windows and selecting
the current window.

Help Menu — Contains a command to show this help file.

About Metrosoft

This dialog is accessed through the Help - About menu item. It displays the product
name and the version number of the software. This information is especially useful
for technical support staff.

About Metrosoft |

Metrozoft mz-md’ Yerzion 3.1.2.0
Copenght © Megger Inc. 2003

Metrosoft configuration information is contained in the initialization file
msmrwin.ini. This includes Metrosoft setup, chart setup, and report setup
information. This information will be saved to the msmrwin.ini file each time
Metrosoft is shut down as long as the Save on Exititem in the Setup Menu is checked.

A sample set of data (sample.mrd) is included with Metrosoft. You are free to
examine this data set to familiarize yourself with the charting and reporting features.

Communication Setup

To setup your communications port, do one of the following from the Metrosoft

Main Window.

Mouse: Click on Setup in the menu bar. Then, from the pull down
menu, click on Communication.

Keyboard: Choose the Setup/ Communication option from the menu bar by

pressing (Alt+S,C).

This will take you to the Communication Parameters dialog. Use this dialog to specify:
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Communication Parameters

I
— Becaorder Communication—
Part:
Cancel
TR = G |
Baud R ate: &l

I'IEIEEIEI "I

Communications Port — select which serial port, commonly COM1 or COM2 -
that the Software will use to communicate with a Recorder.

Baud Rate — select which Baud Rate the software will initially attempt to use to
communicate with the Recorder.

Directory Setup

To set Metrosoft to the desired setup and data directories, do one of the following
from the Metrosoft Main Window:

Mouse: Click on Setup in the menu bar. Then from the pull down menu,
click on Directory.

Keyboard: Choose the Setup/ Directories option from the menu bat by pressing
(Alt+S,D).

This will take you to the File Directories dialog. From here the setup and data
directories may be configured.

File Directones

[rata Files

IE:'\F‘ngram Fileg\memnuintdata Browse. ..
Setup Files

IE:"-.F'ru:ugram FilezhmamnainhSetup Browsze...

4y

Cancel | Help
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To Specify the Location Metrosoft will use to look for Data Files:

1. Click on the Browse button, next to the "Data File Locations" field.

2. Navigate to the location of the directory you wish to use, then click OK
to return to the previous screen.

3. Click the OK button to save the new Data File Path.

To Specify the Location Metrosoft will use to look for Setup Files:

1. Click on the Browse button, next to the "Setup File Locations" field.

2. Navigate to the location of the directory you wish to use, then click OK
to return to the previous screen.

3. Click the OK button to save the new Setup File Path.

Verify Communication with the Recorder

Whenever you will be communicating with the recorder through Metrosoft, we
recommend you verify that the computer is hooked up and communicating
properly. Communication with the recorder is required for programming, retrieving
stored test results, and remote operation.

Follow these steps to verify communication:

Step 1:

Check to make sure that Metrosoft is configured for the correct communications
port (COM1 — COMDY) and the desired baud rate. Metrosoft will change the
recorder’s baud rate to match the baud rate of the computer.

Step 2:

Do one of the following from the Metrosoft Main Window:

Mouse: Click on Recorder in the menu bar. Then from the pull down
menu click on Verify.

Keyboard: Choose the Recorder/ 1 erify option from the menu bar by pressing
(Alt+R,V).
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The following dialog will appear:

Connect Analyzer |

Attempting communications at 1200 baud...

Step 3:

Connect the RS-232 cable to the 5-pin connector on the recorder and connect the
other end to the computer’s serial port.

Press OK. If communication is established the following dialog will appear on your
computer screef.

mEmIwin

Connected at 19200 baud.
Firmwarehersion: Ww1.94

Upon communication verification, Metrosoft will also display your unit's firmwate
level.

If Metrosoft fails to communicate with the recorder, the following dialog will appear
on the screen:

mEMIWiIn

& Failed to connect at 19200 baud.

If you get this message, check each of the items on the list and try communicating
again.
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Programming the Recorder

The MR4 comes to you factory programmed for common test conditions. You will
need to use Metrosoft to set the real time clock and to create your own custom
settings for collecting data.

You set up and save Recorder Setup Files, which can be retrieved for programming
multiple units. Recorder Setup Files can be created within seconds. Metrosoft uses
fill-in-the-form programming. This means that all you have to do is “fill in a form”
by choosing the settings you want for a given test. The information is then sent to
the MR4 and the test is run.

When you program the MR4, it remembers the settings, even when it is turned off.
You do not need to reprogram the MR4 unless you want to change the settings, or
its internal battery has completely discharged, causing the MR4 to lose its memory.

To program the recorder:

Mouse: Click on Recorder in the menu bar. Then from the pull down menu,
click on Program.

Keyboard:  Choose the Recorder/ Program option from the menu bat by pressing
(Alt+R,P).

Select the setup category for which you want to make changes. For information on

the setup categories, see Programming The Recorder (General), Programmiing The Recorder
(RMS), Programming The Recorder (Recording), Programming The Recorder (Loose Neutral),
Programming The Recorder (Flicker), and Programmiing The Recorder (W aveform).

When you are finished with the setup, see Sending A Setup File To The Recorder to
program the recorder.
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Programming the Recorder (General)

This window contains settings common to all types of setups.

ms-mr¥ - [Recorder Setup Parameters] HE E
:EI File Setup HBecorder Chart Report Wiew Window Help _|E|ﬂ

[T 2|k 2 6= mE R @|m|i”
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- 12 cycle Rlmrs : Recorder Tag: I
- 15 cycle Rl.mrs Flicker
- 2 ayole Rlmrs W aveform = Enable Looze Meutral LEDY
20 cyeke Rl.mrs ¥ Enable Flicker LED
- 3 cycle Rlmrs
- 30 epcle Rl.mrs ¥ Enable Harmonics LED
- 4 cycle Rlmrs
.5 eycle Rlmrs ¥ Enable Out OFf Limit LED
- B cyole Rlmrs Memary Made
- B0 cycle Rlmrs -
- 20 cycle WF event trigger. * Stop When Ful
- 20 cycle WF time tigger. m  wrap Around
- 3 cycle WF event tigger.m|
- 3 cycle WF time trigger. mirg]

Calculate b aximum Recording Time: Dapz
| | B

Label | Channel | Sag Limit | Swell Limit | Sub Cyecle Limit | THD Limit % ﬂ
™ Use Search ¥ it |1 I 114000 [ 4126000 | 100000 ¥ 100000
Wi |1 [T oooooo [ 750000 [ 100,000 [ 10.0000 =|

[N
Response Time (Cycles)

Determines how many cycles will be used to calculate RMS voltage and current
values.

Recorder Memory

Used to indicate the amount of memory in your recorder so that Maximum
Recording Time can be calculated.

Recorder Tag

Allows you to enter information to identify the recorder or the test site. This
information appears in reports and charts.

Enable Recorder LEDs

The checkboxes can be used to enable or disable recorder LEDs that indicate Loose
Neutral, Flicker, Harmonics, or Out Of Limit events. The Recording Status LED is
always active.
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Memory Mode
This affects how the recorder responds to a memory full condition. The choices are:

Stop-When-Full: Recording stops when the memory becomes full of data.

Wrap-Around: Recording wraps to the beginning of memory when full,
overwriting the oldest data.

Programming The Recorder (RMS)

This window contains settings related to RMS and Demand recording.

ms-miW - [Recorder Setup Parameters] [_[5] =]
EI File Setup Recorder Chart Report Wiew ‘Window Help _|E|i|
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Enable RMS Recording
This checkbox must be checked to record RMS data.
Record

Use the checkboxes to enable/disable recording Minimum, Maximum, and RMS
values. Accessible only if RMS Recording is enabled.
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RMS Storage Interval

Determines how often the recorder will store RMS data values in memory. The
value can be expressed in clock time or cycles. This value is used to calculate the
Maximum Recording Time. Accessible only if RMS Recording is enabled.

Enable Power Calculations
This checkbox must be checked to record Demand data.
Demand Interval

Choose from a Fixed or Skding demand interval. Accessible only if Demand
Recording is enabled.

Demand Interval Length

The interval at which Demand values are calculated. Accessible only if Demand
Recording is enabled.

Demand Storage Rate

The interval at which Demand data is recorded. The Demand Rate choice results in a
storage rate equal to the interval length.

Exceedance Recording Only

If checked, the MR4 will record data only when one or more inputs are out of
limits.

Flicker Data Saved

Determines whether or not Flicker events will be recorded.
Histogram Data Saved

Determines whether or not Histogram data will be saved.
Regulation Data Saved

Determines whether or not Regulation data will be saved.
Length

Allows selection of a time interval for saving Regulation data. Accessible only if
Regulation Data Saved is enabled.
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Programming The Recorder (Recordingq)

This window contains settings related to starting and stopping recording,.
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Recording Mode

Determines when the MR4 will start recording. There are four recording modes to

choose from:

Voltage Present

Current Present

Manual Mode

Schedule Run

From

Recording starts when the line-to-line voltage has been at or
above 180V for a selected amount of time.

Recording starts when the line 1 current has been at or above
1A for a selected amount of time.

Recording starts and stops using the RECORD switch on the
MR4, or the Remote Operation window in Metrosoft.

Recording starts at a preselected date and time.

Allows you to select a date and time at which to start recording. Accessible only if
Schedule Run is the selected recording mode.

2087-003 MR4 Rev F Jan 2004

58



GETTING STARTED

Auto Stop Length (Hours)

If selected, allows programming the MR4 to automatically stop after a selected
number of hours.

V/l Present Start Delay (Minutes)

Determines the amount of time that voltage or current must be present before the
MR4 begins recording. Accessible only if Voltage Present or Current Present
recording mode is selected.

Programming The Recorder (Loose Neutral)

This window contains settings related to recording Loose Neutral events.
Enable Loose Neutral

Determines whether or not Loose Neutral events will be recorded.

ms-mi - [Recorder Setup Parameters] [_ [ x]
:E File= Setup Recorder Chart Report Miew Window Help — |E’|ﬂ

[0 ZlE| 2[4 Hle:lar] 2] 2]
Print Preview | Program I Save... |

[lata Files

Dat Setup Program Critenia . .
= I BM5 ¥ ‘Enable Loose Meutrsl Detectior
-1 cycle Rl.mrs

10 cyele Rl.mis enera! _ Threshold Walue: I B - I
- —
12 oyele Rl.mes q1 £ <l Required Occunences [Crossovers]: |2

- 15 cycle Rl.mrs

- 2 cpcle Rlmrz

- 20 cyele Rlmrz

- 3 cpcle Rlmrs

- 30 cyele Rlmrs

- 4 cpcle Rlmrz

- B cpele Rlmrs

- B cpcle Rl.mrz

- B0 cycle Rlmrz

- 20 cycle 'wF event trigger.
- 20 cycle 'w'F time trigger.mi
- 3 cpcle W event tigger. m|
- 3 opcle \WF time tigger. mrg

W aveform

Calculate b amimum Recarding Time: [raps

«| | »
| Label | Channel | Sag Limit | Swell Limit | Sub Cycle Limit | THD Limit % ﬂ
I Use Search It W v 114000 |[W 126000 | 100000 Jv 10.0000
Wi |1 [Toooooo [ 750000 [ 100000 [~ 10.0000 =
ML
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Threshold Value

Determines the threshold for detecting a Loose Neutral event. Accessible only if
Loose Neutral recording is enabled.

Required Occurrences

Determines the minimum number of Loose Neutral occurrences for recording a
Loose Neutral event. Accessible only if Loose Neutral recording is enabled.

Programming The Recorder (Flicker)

This window contains settings related to Flicker event recording.

ms-mi - [Recorder Setup Parameters] [_ =] %]
3 File Setup Becorder Chart Report Wisw window Help =l

[0 2lE] 2[4 mle:lar] 2] 2]
Frogram I Save. |

D ata Files
e I Program Criteria Time Magnitude of |Fluctuations
Period |Fluctuation (%)| For Event
-1 cpcle Rl.mrs LS
: General 0000:00:01{0.5 4
10 cycle Rl.mrs Recording 0000:00:02| 0 6 4
12 eycle Rl.mrs 0000:00:05| 0.7 5
- 15 cycle Rl.mrs 9 0000:00:10f1.0 5
- 2 epcle Rl.mrs 0000c01:00(1.3 10
- 20 cyele Rlrrs 00oo:15:00{ 2.2 10
- 3 epcle Rl.mrs 0000:30:00) 2 6 10
- 30 cyele Rlmrs 0001:00:00{ 3.2 10
; c_l,lc:e E:MS 0004:00:00(4 5 10
; C}'CIE Hl-me 000S:00:0015 .5 10
- b cpcle Al.mrs 001 2:00:006 .2 10
- B cycle Rl.mrs
- 20 cycle 'wF event trigger.
- 20 cycle 'w'F time trigger.mi
- 3 cpcle W event tigger. m|

- 3 cpcle WF time tigger. mrg]

Calculate t aximum Recarding Time: Daps
4| | »

| Label | Channel | Sag Limit | Swell Limit | Sub Cycle Limit | THD Limit % ﬂ
™ Use Search I vl v W 114000 |V 126000 | 100000 ¥ 10,0000
M1 [n [oooooo [W7soooo [ 100000 [~ 100000 =l
MLIM

By default the MR4 detects Flicker based on the GE Flicker Curve. If you want to
set up criteria other than this to detect flicker, you can edit the values in the table
shown on this setup page.
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Programming The Recorder (Waveform)

This window contains settings related to Waveform recording.

ms-miw - [Recorder Setup Parameters] !EE

$E| File Setup BRecorder Chart Report View 'window Help

== x|

[0 2lE] 2] nle:lEr] =] 2]

. IWI Save.. |
Data Files
Dats  Setup | Frogram Criteria

-1 cycle Rl.mrs RMS

General
- 10 cpcle Rlrrs Recarding Capturs Rate
- 12 eycle Rlmrs Looge Meutral -

- o

15 cycle Rl s F Exceedance Trigger
.2 cpcle Rl D Time: [oooeaT- 00
- 20 epcle Rlmre
- 3 cycle Rlmrs _
- 30 epcle Rl.mrs Pre-Trigger Cycles: ID

- & cycle Rlmrs

- B oycle Rlmes

- B cycle Rlmrs

- B0 epcle Rlmrz

- 20 epcle 'WF event tigger.
- 20 eypcle 'WF time tigger. mi
- 3 cycle WF event rigger.m|

Post Trigger Cycles:

Expected # O Events:

- 3 cycle WF time tigger.mrs]

Calculate M amimum Recarding Time: Days

4| | »
Label | Channel | Sag Limit | Swell Limit | Sub Cycle Limit | THD Limit % ﬂ
B U S IV vl v ¥ 114000 [W12s000 |V 1000000 ¥ 10,0000
Vit [n [oooooo [W7soooo | 100000 [ 10,0000 =
MUK

Enable Waveform Capture

Determines whether or not waveform data is recorded. Waveform Capture must be
enabled in order to perform Harmonic Analysis.

Capture Rate

There are two choices for this parameter:

Exceedance Trigger - Waveform Capture will only occur when input readings are
outside selected limit values (see Input Limits). Accessible only if Waveform Capture
is enabled.

Time - The frequency at which the recorder will capture waveforms. Accessible
only if Waveform Capture is enabled.

Pre-Trigger Cycles

The number of cycles to record before a Waveform Capture event.
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Post-Trigger Cycles

The number of cycles to record after a Waveform Capture event.

Expected # of Events

If waveform capture is set to exceedance mode, the number of waveforms captured
will depend on how many times the inputs to the unit exceed their programmed
limits. So the user can program in the expected number of events, then press the
calculate button in the software. This will show the user how long the unit will
record for that number of waveform captures to occur. (This is only an estimate
due to the fact that it was calculated on expected number of events.) This does not
affect the units programming at all; it is just a tool so the user can estimate how
long the unit will record for.

Input Limits and Maximum Recording Time

[_[51x]
== x|

ms-miw - [Recorder Setup Parameters]
$E| File Setup BRecorder Chart Report View 'window Help

[0 2lE] 2] nle:lEr] =] 2]

. Frogram I Save. |

[rata Files

Data  Setup | IFiETEN (IR Fesponse Time [Cycles): m ﬂ
| el Lo - - Recorder Memany: I I
- 10 cycle Rlrrs Recording - = : 33000 M ﬂ
- 12 epcle Rlmrz
- 15 cpcle Rlrrs . o
2 cycle Rlmis b amirnum Recording Time: Days
- 20 cycle Rl.mrs Label | Channel | SagLimit | Swell Limit | Sub Cyele Limit | THD Limit % ii
gucy Clel Hélm's RS ¥ 114000 | 126000 |1 100.000 ¥ 10.0000
. Cylc EF“ e Vit |n [oooo0o0 |# 750000 | 100000 100000
. Cycle Hl'm's Wiz |vz 114000 |® 126000 | 100000 ¥ 10,0000
. Cycle Hl'm's Mz |2 [oooood |# 750000 | 100000 100000
EDCy Cel F"m's 7 vL12|v3 ¥ 228000 | 252000 | 0.00000 I 0.00000
i |=ITBE [oooood | 200000 | 0.00000 I 0.00000
- 20 epcle WF event tigger.
- 20 epcle WF time tigger. mi
- 3 cycle WF event trigger.m|
- 3 cycle WF time tigger.mrs]

4| | »
[~ Use Search _l
MU
Input Limits
Label: This column allows the user to turn on and off individual
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channels. It also allows the user to rename the channel. If a
channel is checked then it will record data. If a channel is not
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Channel:

Lower Limit:

Upper Limit:

Sub-Cycle
Limit:

THD Limit:

checked then it will not record data. To rename a channel
just highlight the label and type in the new name.

This column let's the user know what channel each row is
related to. This column is not user adjustable.

This column allows the user to turn on and off and set the
lower limit of each channel. Check the limit box and input a
low limit value. If the measured RMS value goes below this
setting, an out of limits event will occur. This event can be
viewed in the out of limits report.

This column allows the user to turn on and off and set the
upper limit of each channel. Check the limit box and input
an upper limit value. If the measured RMS value goes above
this setting, an out of limits event will occur. This event can
be viewed in the out of limits report.

This allows the user to program the unit to capture events
that last less then 1 cycle (sub-cycle events). In order for this
option to be active, the lower and upper limits must be
checked for each channel the user wants to capture sub-cycle
events on and a sub-cycle limit value must be input. The unit
will then compare each sample of each cycle to the
corresponding sample of the previous cycle. If the difference
is greater than the limit programmed in the setup file then an
out of limits event occurs. This event can be viewed in the
out of limits report.

If this is checked and a limit is set it will allow the unit to
record Total Harmonic Distortion events. Total Harmonic
Distortion (THD) is defined as the ratio of the magnitude of
the Harmonics compared to the magnitude of the
fundamental, expressed as a percentage. The MR4 has the
ability to trigger out of limit events based on THD
exceedances. The user can program a percentage THD level
into the setup file. The unit will then compare the percentage
THD measured versus the user defined limit. If the
percentage THD is greater than the value programmed by
the user, then an out of limit THD event occurs. The unit
calculates THD once every response interval. Therefore, if
the response interval is set to 1 cycle, THD will also be
calculated every cycle. However, this means that sub-cycle
events could inadvertently trigger THD events. Total
Harmonic Distortion is not an instantaneous value. It is
normally performed over several cycles. Therefore, it is
recommended that whenever THD limits are enabled the
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response interval of the unit should be set to 6 cycles
minimum. If the response interval is set to less than 6 cycles
and the THD trigger is enabled, then some THD events may
be recorded due to sub-cycle deviations. This can be
misleading and prematurely fill the out of limit memory of
the unit. Therefore THD triggers, in the setup file should be
disabled or (un-checked) unless the response interval is set to
6 cycles or higher.

Maximum Recording Time

Maximum Recording Time is also shown in this pane, based on recorder memory

size, number of inputs, sampling rate, etc. To recalculate the Maximum Recording
Time, press CALCULATE.

Sending A Setup File To The Recorder

There are two ways to program the recorder from Metrosoft. You can create a
recorder setup file and immediately send it to the recorder or you can retrieve a
previously saved recorder setup file.

Real Time Clock

Metrosoft automatically sets the real time clock (RTC) of the recorder to the
current time at your computer when a setup file is sent to the recorder. Make sure
that your computer’s clock has been set to the correct time before using Metrosoft
to program the recorder. See the Windows manual that came with your computer
for assistance on setting the computer’s clock. The real time clock can also be reset
using the remote operation feature.

Retrieving A Recorder Setup File

Simply click on the setup file tab on the Side Bar and double-click on the desired
file. Multiple setup file windows may be displayed at one time.

Sending A Setup File To The Recorder

Note: You must clear all
data from the recorder’s
memory before you can file).
program it for a new test. If
data is in the recorder, you

1. Fill in the recorder setup form as desired (or retrieve a previously saved

2. Connect the recorder to the computer’s serial port using the RS-232

will be asked if you wish to cable.
chear it when affenpling fo 3. Click on PROGRAM in the recorder setup form. Once programming
progranm.

is complete, the following message will appear on your screen:
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Note: We recommend that

_you verify communication e ————
between the recorder and the

computer before sending the

;gmpﬁ[g, & Analyzer successfully programmed.

Saving Recorder Setup Files

After filling in the Recorder Setup Form, you may save the setup to disk for future
use. The files created are called Recorder Setup Files. This allows you to recall a
specific test setup and quickly program additional recorders in the same way.
Valuable time is saved because you do not have to remember the settings or
recreate them every time you need to program the recorder. You may save as many
setup files as disk space permits.

To save a Recorder Setup File:

1. Fill in the Recorder Setup Form

2. Click on the Save button and the following dialog box will appear.

T
Save jm I‘SSEWP j ﬁl

1 cycle Rlmrz 20 cycle "WF event trigger.mrs 4 cycle RI
10 ewcle Rl.mrs 20 eycle WF time trigger.mrs 5 eycle RI
12 cycle Rlmrs 3|:_I,u:|e Rl.rmrs Eu:_l,lu:le Rl
15 cycle Bl.mrz 3 cycle \WF event trigger.mrz B0 cycle F
2 cycle Rlmrz 3 cycle WF time trigger.mrz

20 cycle Rl 30 cycle Rlmrs

1] | 5

| Save I
Save as lupe: IHecnrder Setup Files [*.mrs) j Cancel |

Long filenames are supported. After the Setup File has been saved, it will appear on
the Side Bar.

File name:
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GET AND VIEW TEST DATA FROM THE RECORDER

You can transfer the data from the recorder to your computer where you can use
Metrosoft to analyze the test results and create hard copy charts and reports.

To get data from the recorder:

Mouse: Click on Recorder in the menu bar. Then from the pull down menu,
click on Retrieve.

Keyboard:  Choose the Recorder/ Retrieve option from the menu bar by pressing
(Alt+R,R).

The following test identification form will appear:

Retrieve Data _ (O] |

Filename: C:\Program Fileshmzmnaintdatabmemnain-1

Browsze...

[T Owvenarite existing file Help

3

¥ High Speed Cancel

— Site Infarmation

Customer/D epartment:

Account/Meter Murmber:

Address:

Ciby:

£ip Code:

Phone Murmber:

Comments 1:

|
|
|
|
State: |
|
|
|
|

Comments 2

Retrigve |
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Enter information into any of the test identification fields as needed. The
information you enter will be assigned to the test data file and may later be
used when searching for specific data files. The filename field must be
filled-in for data to be retrieved. Click on Browse next to the "File Name"
field in order to do this. Filling in all other fields is optional. Metrosoft
supports long filenames.

Connect the recorder to the computer’s serial port using the RS-232 cable.

Click on OK to retrieve data. The recorder will automatically turn on and
as the data is transferred, Metrosoft will display the progress of data being
transferred and perform a checksum on each packet of data to ensure
proper transmission. If desired, press the cancel button to abort data
retrieval in progress.

When data retrieval is complete, the following message will be displayed:

meEmIwin

& Data Retriewed and Converted Successfulby.

The following should be noted:

2087-003 MR4 Rev F Jan 2004

A complete data transfer may take several minutes, depending upon the length
of the test and the speed of your computer, and the baud of your
communications port.

The data is saved in the form of a binary data file, which Metrosoft interprets
to create reports and charts.

If the recorder fails to respond to the computer’s inquiry within a short time, a

help window appears. See 1 erify Communications if communication cannot be
established.
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REMOTE OPERATION

Megger.

Metrosoft allows you to use your computer to check the status of the recorder,
view the data in real time, clear the test results, start and stop recording sessions,
and reset the recorder’s real time clock. This is especially useful if the recorder is

located in a place that is not easily accessible.

To remotely operate the recorder:

1. Connect the recorder to the computer with the RS-232 cable.

2. Mouse: Click on Recorder in the menu bar. Then from the pull

down menu, click on Remote — or —

Keyboard: Choose the Recorder/ Remote option from the menu bar by

pressing (Alt+R,E).

The following remote operation window will appear:

Remote Control [_ (O] x|

— Recording Contral

IEnabIed
I 1/07/04 8:11:26

Poveer Quality:

DiateTime:
Elapsed Time: 0DAYS 0:00:00
Achive Setup: |1c_|,Jc|e—

Recording Mode: |MANLIAL
Stabusz:; WOT RECORDING
Demand Status:  |NOT COMPLETE

emary: 100.0%

WOLTAGE

[Elearn.. I Start | Stop.. | Set Time | Cloge |
— Fiecarder Data
Analyzer: -4 SiM: 121 Firriare Wersion: 41,94

INFUT READINGS

|\r|_1 01y

IVL2 0.1y

IVL‘I 2 0

Power Flow:

I
# of Sag Events: I a
# of Sub-Cycle Events: I a
# of THD Ewents: ID—
I
—

# of Swell Events:

# of Flicker Events:

# of Looze Meutrals:

CURRENT
|||_1 014

IIL2 014

IIN 0.3
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See the following related topics:
Clearing Test Results At The Recorder
Start And Stop Recording

Clearing Test Results at the Recorder (Remote Operation)

To clear data using Metrosoft;

Press the Clear button from the Remote Operation Window. The following
question will appear:

meEmIwin

& Pre you sure that wou want to clear the data inthe analyzer?

This is to prevent you from accidentally clearing test results.

Click OK to clear data, otherwise click Cancel. The following screen will appear to
indicate that data has been cleared.

Start And Stop Recording (Remote Operation)

To start recording at the recorder from your computer:

Press the Start button from the Remote Operation Window; data recording will
start.

Once recording has been activated, you may exit the Remote Operation Window
and perform other Metrosoft functions without affecting the recording session.
You may even exit Metrosoft and disconnect the recorder from the computer
without interrupting the recording session.

To stop recording at the recorder from your computer:

Press the Stop button from the Remote Operation Window, the following
message will appear on your screen:
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mEmIwin

& P you sure that you want to stop recording?

The recorder will continue to display current readings even though recording has

been stopped.

2087-003 MR4 Rev F Jan 2004
71



Megger-.

2087-003 MR4 Rev F Jan 2004

72



14

Megger.

SEARCHING FOR AND RETRIEVING
STORED TEST DATA

Once you have transferred data from the recorder to Metrosoft, you can
retrieve these data files and begin your analysis.

Searching For Data Files

2087-003 MR4 Rev F Jan 2004

Metrosoft lets you list all data files on the drive, or you can tell Metrosoft
to search for specific files according to a set of search criteria you specify.
Metrosoft’s ability to perform database searching is a great time saving
feature, since only the files you are interested in will be listed.

When the data was transferred from the recorder to the computer, you
entered information into test identification fields. You may perform a
search based on the information you entered into any or all of the fields
that appear in the example below.

To bring up the Search Criteria dialog box, choose the Search Criteria item
from the File Menu.

To ensure your search criteria are being used by the Side Bar, make sure
the Use Search checkbox that appears at the bottom of the side bar is
checked.

To display all data files in your data directory, disable filtering by Search
Criteria by unchecking the Use Search checkbox that appears at the
bottom of the side bar.
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Search Criteria

FEile M arne; I N

— Site Information
Customer Department:

Cancel

Help

i,

Account/k eter Mumber:

Addresz One:

Addrezs Two:

City:

State:

£ip

Phone Mumber:

Comments 1:

Comments 2

You only need to fill in the fields that are necessary to distinguish the
data files you are interested in, all other fields may be left blank. Searches
are not case sensitive, thus it does not matter whether you use upper or
lower case letters when filling in the search criteria form.
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CHARTS

To Create a Chart using Metrosoft:

Megger.

Select the data file containing the data you wish to chart using the Side Bar.

Bring up the Metrosoft Chart Window:

Mouse: Click on Chart in the menu bar. Then from the pull down menu,

click on Create.

Keyboard:  Choose the Chart/ Create option from the menu bar by pressing

(Alt+C,C).

A Metrosoft Chart Window will appear, like the one pictured below.

ms-mrw - [Chart - 2_cycle_Rl.mrd]
i|l|_£ile Setup Recorder Chart Report Yiew Window Help

[_[=]x]
==l x|

o =|a ol 6|62 m[ R @Imi”

Data Files Create | [Leftbme | Eiiahit Saie Sat Lite ot [t
Data | Setup | Chart Type Chart Tite: |
-2 _cycle Bl.mrd ) )
_cycle Rlomed E\f’?ar:ae?odrm Time Axi
_cycls_Rlmrd Fram: J11113/03 &t 050542
|_cycle Rl.mrd )
eycle Rl Ta J1113/03 &t |os:03:49
_cycle Rlmrd Major Tick Mark Intereal: Iggnu;m -0
0_cycle_Rlmid
il ¥ Show Grid Lines
_cycle_Rl.mr
0 cycle_Rlmrd = - - =
0_cyele Rilmd Trace ¥ Axis MIN|Y Axis MAX|Line Color| Line Type ﬂ
0_cpcleAlmid [ %L1 RMS (v 3 |Iv 000000 [ 140

| cucle, WF_time. tiggerr Evu MRy ) [T oooooo [T 140
_cpcle_WF_event_tigger || YL MAX (Y ) [ nooooo [T 140
0_cycle, WwiF_time_tigger) || IL1_FMS (A ) [ ooooco [T oooooo
0 cycle WF_svert_tigg IL1 MM (A 3 [ oooooo [T oooooo
e —— [ maxca 3 [T oooooo [T oooooo
f# L2 RmS (v ) | oooooo [WT140
[ wiz Mgy 3 | oooooo [T 140
[ vLz maxcy ) | oooooo [T 140
[z RMS (& 3 [T oooooo [T oooooo
[z mca 3 [ oooooo [T oooooo
1| | w||E Lz mexa 3 |7 oooooo [T oooooo
f# vL12 Rms (v ) |V 000000 [V 140
[wLizmim ey o [T oooooo [T 440
w1z Max v o | oooooo [T 140
|l | el

[ TR T= T SN | ==YV

¥ Usze Search

2087-003 MR4 Rev F Jan 2004
75

=
[ oM



Megger-.

Depending on what data is present in the selected data file, the available types of
charts to create will be listed in the left-most list box of the Chart Window.

Select the type of chart you wish to create simply by clicking on it in the left-most
list box. Further options for configuring the type of chart you selected will appear.
For information on configuring each chart type, see RMS Chart Setup, Demand Chart
Setup, and Waveform Chart Setup.

After you have configured your chart, click the Create button in the upper left
corner of the Chart Window. Your chart will appear.

To change the configuration of your Chart, click the Setup button in the upper left
corner of the Chart Window.

RMS Chart Setup

To Create an RMS Chart, perform the following steps:

1. Bring up a Metrosoft Chart Window for the selected data file (see
Charts).

2. Make sure RMS is the chart type selected in the left most list box of the
Metrosoft Chart Window.

3. Optionally fill in the Chart Title, the From and To Times, and the Show
Grid Lines controls in the panel to the right of the list box.

4. Select which of the available traces you wish to chart. The lower panel
of the Metrosoft Chart Window displays a grid containing each reading
that is available to display.

5. To enable a trace (make it show up in the chart) check the checkbox to
the left of the trace name.

Optional — set the lower and upper limits of the Y Axis for each trace by:

1. Enabling the limit by checking the checkbox to the left of the limit
reading.

2. Typing in a limit value.

Trace Color — set a trace’s color in the chart by clicking on the trace color

rectangle for that trace. A list box containing the available colors for the
trace will appear. Click on the desired trace color to close the list box.

Click the Create button on the upper left of the Metrosoft Chart Window.
The Metrosoft Chart Window will then display your chart.

To Change the setup of your chart once it is created, simply click the Setup
button in the upper left corner of the Metrosoft Chart Window. The view
will return to the Chart Setup view.
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Sample RMS Chart:
mz-mrw - [Chart - SAMPLE_MRD] [_[3] %]
i_|l|_£i|e Setup Becorder Chat Feport Wiew ‘Window Help _Iﬂlﬂ
[0 ala| o) 6688 0wl 2|
Data Files Setup | Left Auis | Right &zis | Scan Line | e 1] Dutl Zoomlnl
Data Ise[upl *AVO* | Metrosonics

- S4MPLE.MRD

117.00 117.00
115.25 WL #-!w,'ﬂ‘ . 115.25
- =
= Mo
g )
= 113.50 i 113.50 %
T =
= —
111.74 7111.?5
110.00 110.00
08r10/00- 01:30:00 08/10/00 - 18:26:30 081 1/00 - 11:23:00 08 200 - 04:19:30 081 2/00 - 21:16:00
Time
[~ Usze Search
Change chart zettings or view chart HUM
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Demand Chart Setup

To Create a Demand Chart, perform the following steps:

1. Bring up a Metrosoft Chart Window for the selected data file (See Charts).

2. Make sure Demand is the chart type selected in the left most list box of the
Metrosoft Chart Window.

3. Optionally fill in the Chart Title, the From and To Times, and the Show Grid
Lines controls in the panel to the right of the list box.

4. Select which of the available traces you wish to chart. The lower panel of the
Metrosoft Chart Window displays a grid containing each reading that is
available to display.

5. To enable a trace (make it show up in the chart) check the checkbox to the left
of the trace name.

Optional - set the lower and upper limits of the Y Axis for each trace by:
1. Enabling the limit by checking the checkbox to the left of the limit reading.
2. Typing in a limit value.

Trace Color — set a trace’s color in the chart by clicking on the trace color
rectangle for that trace. A list box containing the available colors for the trace
will appear. Click on the desired trace color to close the list box.

Click the Create button on the upper left of the Metrosoft Chart Window. The
Metrosoft Chart Window will then display your chart.

To change the setup of your chart once it is created, simply click the Setup
button in the upper left corner of the Metrosoft Chart Window. The view will
return to the Chart Setup view.
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Sample Demand Chart:
ms-miw - [Chart - SAMPLE MRD] [_ 2] %]
l_|1|_ File Setup BRecorder Chart Report View 'window Help - |ﬁ'|l|

[0 &8[&] 28 @R ol 2|

Setup | Left Auis | Right Axis | Scan Line | ZoomDutl Zoomlnl

Data Files
Data Ise[upl *AV0* | Metrosonics
[#- SAMPLE. MRD
1.00 117.60
A AP,
0.75 eyl M"_”ﬁ“ T s 115.80
7 ) )
T
I=
S il :
=L 0.50 114.00 =
T ! q I/ =
o —
)
=
i)
0.25 112.20
0 110.40
02/10/00-01:30:00 08M10/00-18:22:30 08M1/00 - 11:15:00 08M 2100 - 04:07:30 08 2700 - 21:00:00
Time
[~ Use Seach
MUK
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Waveform Chart Setup

To Create a Waveform Chart, perform the following steps:

1.
2.

Bring up a Metrosoft Chart Window for the selected data file (see Charts).

Make sure Waveform is the chart type selected in the left most list box of the
Metrosoft Chart Window.

Optionally fill in the Chart Title.

Select which Harmonic Event you wish to chart by typing in the event
number in the Event Data box.

Select which of the available traces you wish to chart. The lower panel of the
Metrosoft Chart Window displays a grid containing each reading that is
available to display.

5.

To enable a trace (make it show up in the chart) check the checkbox to the
left of the trace name.

Optional — set the lower and upper limits of the Y Axis for each trace by:

1.
2.

2087-003 MR4 Rev F Jan 2004

Enabling the limit by checking the checkbox to the left of the limit reading.
Typing in a limit value.

Trace Color — set a trace’s color in the chart by clicking on the trace color
rectangle for that trace. A list box containing the available colors for the
trace will appear. Click on the desired trace color to close the list box.

Click the Create button on the upper left of the Metrosoft Chart Window.
The Metrosoft Chart Window will then display your chart.

To change the setup of your chart once it is created, simply click the Setup
button in the upper left corner of the Metrosoft Chart Window. The view
will return to the Chart Setup view.
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Sample Waveform Chart:

ms-mr¥ - [Chart - SAMPLE.MRD] [_[=]=]
i_|1|_£ile Setup  Recorder Chat Report View Window Help _|ﬁl|ﬂ

[0 &|E] 2 |# @626 R E‘“‘ﬂi”

\ Setup | [Lett fis | Bt deris | Scan Line | ZGTI Dutl Zoomlnl Event: I1 3:
Data Files

Data I Setup | *AV0* | Metrosonics
[#- SAMPLE. MRD

08r10/00 02:32:16.00 hy Event

180.00 180.00

SAAAAANAANNAN

90.00

IR
(W T

-80.00

AAVAYAAAY AU

-180.00 -180.00
0.0o 2082 41.63 G2.45 8327
Time {ms)
[~ Use Search
MUM
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Manipulating The Chart
The Metrosoft Chart Display has many features:

Left and Right Axis labels - The Metrosoft Chart Display uses two Y Axis scales.
When a chart with more than two traces is created, there are more than two possible Y
Axis scales to display. The Left Axis and Right Axis buttons at the top of the Metrosoft
Chart Display allow the user to cycle through the available Y Axis scales to display.

Sizing - The Metrosoft Chart Display sizes itself according to the size of its window.
To make the Chart appear larger, simply resize the window.

Scan Line - The Metrosoft Chart Display can display a vertical line denoting the
current position in the data you are viewing. To make the Scan Line appear, click the
Scan Line button at the upper right of the Metrosoft Chart Display. To make the Scan
Line disappear, click the “Scan Line” button again. 1o move the Scan Line, click the right mouse
button at the position you wish the scan line to move to.

Scan Line Values Window - When the Scan Line is displayed, a small popup window
also appears. This window displays the values of each trace at the point in time specified
by the Scan Line.

Vector Diagram Window - If the data you are viewing contains Vector Information
(Demand Charts only), a Vector Diagram window will also appear. The Vector
Information displayed in the window also updates as the Scan Line is moved.

Zooming on the Chart

To zoom in on a particular area in a Metrosoft Chart Window:

1. Position the mouse pointer over the top left corner of the area you wish to
zoom in on.

2. Click and hold down the left mouse button, dragging the mouse pointer
down and to the right. The Metrosoft Chart Window will draw a "selection
rectangle" as you drag.

When the "selection rectangle” fully encompasses the area you wish to zoom
in on, release the left mouse button. The Metrosoft Chart Window will then
zoom in on the area delimited by the selection rectangle you just created, or
click on the Zoom In button.

3. To zoom out, click on the Zoom Out button.
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ms-mr¥ - [Chart - SAMPLE_.MRD] HmEE
i_|1|_£ile Setup  Recorder Chat Report View Window Help _|ﬁl|ﬂ

[0 &|E] 2 |# @626 R E‘“‘ﬂi”

Dt Files Setup | Left Auis | Right Axis | Scan Line | ZoomDutl Zoomlnl

Data I Setup | *AY0* [ Metrosonics
[#- SAMPLE.MRD ‘Yectar Diagram
1.00 —117.60
—————
0.75 T H‘r“'ﬁ{gn“.&} i oy UL
5 i es =} m PHA Yotz 0° 115,35 B -
Time: 054100 - 081 - M PHA Amps 3590 120 )I:
é PHA KA 014 PHB Wolte  150° 114.50 En:
PHA Yoltage (RME) 11535 PHBE Amps 179° 1 B0 || &
£ 0.0 PHE! ki 018 114.00 e
& PHB Yoltage (RMZ) 114.50 |
g
0.25 112.20
KN 1
0 | | 110.40
02/10/00-01:30:00 08M10/00-18:22:30 08M1/00 - 11:15:00 08M 2100 - 04:07:30 08 2700 - 21:00:00
Time
[~ Use Seach
MUK

Manual Ranges on the Chart

See RMS Chart Setup, Demand Chart Setup, and Waveform Chart Setup.

Print or Plot the Chart

To print or plot a chart:

1. Make sure the printing device you wish to use is currently selected to receive
print jobs. Metrosoft provides a Printer Setup dialog box that the user can
bring up from the File menu (File/Printer Setup)

2. Make sure that the Metrosoft Chart Window you wish to print out is the
currently selected window.

3. From the File Menu, select the Print menu item.
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REPORT GENERATION

To create a Report using Metrosoft:

Megger.

Select the data file containing the data you wish to report using the Side Bar. Bring
up a Metrosoft Report Window:

Mouse: Click on Report in the menu bar. Then from the pull down menu,
click on Create.

Keyboard: Choose the Report/ Create option from the menu bat by pressing
(Alt+R,C).

A Metrosoft Report Window will appear, like the one pictured below.

ms-mi% - [Report - SAMPLE MRD] [_ =] %]
L:! File Setup HRecorder Chart Report Wiew 'window Help - |5’|5|
[0 2|z e =|e:aEr] o|a| 2 H
. Create I ot | S Text...l 42 Senhin | Seahor s | FR v |
D ata Files
Data | Setup | Repart Type |—rmmLSetup diiizalelispor: it Properties ~ From:
o UTALE IRD Tabular : Demand Data Combine Periods el IDB"I‘I 0/00
Out Of Limits - Brief -
Tt Of Limis - Detaled Time:—[01:30:00
Surnrmary and Setup
Exceedance : VA Data o
Exceedance : Demand D ata Date: IDB;"'I 200
“wheekly Energy
Total Demand Tirme: |2-| 1600
THD Summary =
Flicker
R egulation
“oltage Histogram
Current Hiztoagram
™ Use Search
Change report settings or create report LIk
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Depending on what data is present in the selected data file, the available types of
reports to create will be listed in the left-most list box of the Report Window.

Select the type of report you wish to create simply by clicking on it in the left-most
list box. Further options for configuring the type of report you selected will

appear.

For information on configuring each report type, see;

*  Tabular: V'/I Data Report »  Weekly Energy Report

»  Tabular: Demand Data Report ®  Total Demand Report

®  Out Of Limits: Brief Report »  THD Summary Report

®  Out Of Limits: Detailed Report = Flicker Report

= Summary and Setup Report *  Regulation Report

*  Exceedance: 1/ 1 Data Report »  Voltage Histogram Report
»  Exveedance: Demand Data Report ®  Current Histogram Report

After you have configured your report, click the Create button in the upper left
corner of the Report Window. Your report will appear.

To change the configuration of your report, click the Setup button in the upper
left corner of the Report Window.

Tabular: V/I Data Report

The Voltage/Current RMS Data Tabular Report shows the total number of RMS
intervals recorded, number of periods combined to create the report, current
date, and data recorded for each input for each RMS storage interval (typically
minimum RMS, RMS, and maximum RMS) in time correlated columnar form.

To Create a Tabular: V/I Data Report, perform the following steps:

1. Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

2. Make sute Tabular: 17/1 Data is the report type selected in the left
most list box of the Metrosoft Report Window.

3. Optionally, specify the Start and Stop Date and Times for the report
by selecting Start/Stop Times from the Report Properties list box, then
typing in the Dates and Times. The default values cover the entire range
of the test.

4. Optionally specify the number of periods to combine by selecting
Combine Periods from the Report Properties list box, then entering the
number of periods you wish to combine. The allowed range is from 1
period to 100 periods.
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5. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your
repott.

6. To change the setup of your report once it is created, click the Setup
button in the upper left corner of the Metrosoft Report Window. The
view will return to the Report Setup view.

Sample Tabular: V/I Data Report:

ms-miw - [Report - SAMPLE MRD] [_ 2] %]
Dfile Setup  Recorder Chat Report View Window Help -|ﬁ'|ﬂ
[0 2| &|#| 6|E]aER] o] w] ?l\
. Print Preview Setup | Fari... | Save Az Text...l & SEntinr | Section »» | b >>| Section 1of 7
Data Files
Deta | etup | Tabular Report : VA Data [ |
=l
[#]- SAMPLE.MRD Note: Time Periods Indicate END of Interval Period
Test Number 1
Combined Periods 1

[Total Display Periods 2033

Date | Time VL1 L1 w2 2 V112 N
v a v A v A

8/10/00 01:32:00.00

IN 11435 1.20113.65 1.60228.05 0.40
S 114.60 1.20113.90 1.60228.55 0.40
AX 116.40 1.20115.65 1.60232.10 0.45

IN 11430 1.20113.55 1.60227.856 0.40
S 11455 1.20113.85 1.60228.45 0.40
AX 115.90 1.20115.20 1.60231.15 0.45

IN 113.¥5 1.20113.05 1.60226.80 0.40
S 11445 1.20113.70 1.60228.20 0.40
AX 11655 1.20115.80 1.60232.40 0.45

8/10/00 01:38:00.00

IN 11410 1.20113.35 1.60227.45 0.40

S 11440 1.20113.65 1.60228.10 0.45 _ILI
4

T

[~ Use Search
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Tabular: Demand Data Report

2087-003 MR4 Rev F Jan 2004

The Demand Data Tabular Report shows total demand intervals recorded, data
recorded for each input pair for each demand interval (voltage, current, KW,
KVAR, KVA, KWH, KVAH, true power factor, and displacement power factor),

totals for each demand parameter, and voltage and current imbalance, in a time
correlated columnar form.

To Create a Tabular: Demand Data Report, perform the following steps:

1. Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

2. Make sure Tabular: Demand Data is the report type selected in the left
most list box of the Metrosoft Report Window.

3. Optionally specify the Start and Stop Date and Times for the report by
selecting Start/Stop Times from the Repors Properties list box, then
typing in the Dates and Times. The default values cover the entire
range of the test.

4. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.

5. To change the setup of your report once it is created, click the Setup
button in the upper left corner of the Metrosoft Report Window. The
view will return to the Report Setup view.

Sample Tabular: Demand Data Report:

ms-mr'W¥ - [Report - sample.mrd] ) o [m] 54|
DFiIe Setup  Recorder Chart Report  Wiew ‘Window Help =]

O S| 2| 6(m:ER| olwl 2

Setup | Fart. .. | Save Az TEHt...l % Section | Section »» | 7
[ata Files —
Tabular Repart: Pemand Data ;I
[Data | Setup I =y
Mote: Time Periods Indicate EMD of Intenral Period
-- Exceedance Only Test Z.m) e p
[- Exceedance Only Test.mrd | [T otal Display Perisds 270
- kellerwater .mrd
- MROD1Z.mrd 02/10/2000 01:4500.00  WOLTS  AMPS K KMAR KMA KIWH KWARH
: FHA 11450 1.20 014 0.o0 014 0.0z 0.a0
- sample, mrd FHE 11375 480 048 000 043 005 000
EI software best, mrd Tatal 0.32 0.00 032 0.08 0.00
[+ Whavefarm Trigger by Ever{ |||mbalance 0.22% 14.20%
02M0/2000 02:00:00.00  WOLTS AMPS ke KMWAR FafA FiH  KWARH
qJ FHA 114.70 1.20 014 0.o0 014 0.0z 0.a0
PHB 11400 160 042 000 012 005 000
Total 0.3z 0.o0 0.3z 0.0s 0.a0
™ Use Search Imlilalance 0.31% 14.20% _Iﬂ
4 »
[ [uom 0
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Out Of Limits: Brief Report

The Brief Out Of Limits Report shows information on each input that had an
exceedance event. This information includes the event start date and time, end
date and time, duration, and readings on the input that went out of limits. This
report also includes the total number of exceedances for the test, number of
exceedances that occurred on each input.

To Create an Out Of Limits: Brief Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure Out Of Limits: Brief is the report type selected in the left
most list box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.

Sample Out of Limits: Brief Report:

ms-miw - [Report - SAMPLE_MRD] HE R
Dfile Setup  Recorder Chart Regport Yiew ‘window Help _|5’|5|

IE @l@.l E|'M| 3|1|?|E{| E'l"hlil

D ata Files

Data | Setup I

[+ SAMPLE.MRD

Setup | Fari... |Save.~‘-\s Te:-:t...l &4 Sectian | Sectinn | > >>| Section 1af 1

Out of Limits Report : Brief il

*** Any Event Recorded that does not Exceed
the RMS Limit was Caused by an Impulse ***

Total Exceedances : 22
Exceedance : Swell Sag Sub-Cycle THD
L1 W o 2 7 1
L1 A a 1] a 1]

2 v i] 2 7 1
L2 A i] 1] i] 1]

12 W i] 2 i] 1]
N A o 1] o 1]

Exceedance Event Listing
Start’End Date and Time Duration Input Limit MIN RMS MAX
08:10/00 02:32:16.95 27 Cycles vi1  100.0v a3.8v 96. 2 10000
08:10:/00 02:32:17.40 W Sag
08:10/00 02:32:16.93 28 Cycles viZ  100.0v 3.1V 95,7y 9.7y
08:10/00 02:32:17.39 W Sag
[ UseSearch I]Biﬂ]n]l] 02:32:16.95 27 Cycles V12 2I|]I].IN 186.0% 191.8v 190,24 '|

1 »

L Nom [
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Out Of Limits: Detailed Report

The Detailed Out Of Limits Report includes detailed information on each out of
limits event that occurred. This information includes, for each event, the limit
value that was exceeded, which input went out of limits, start date and time of the
event, end date and time of the event, event duration, min, RMS, and max values
for each input during the event. This report also lists the total number of
exceedances for the test.

To create an Out Of Limits: Detailed Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure Out Of Limits: Detailed is the report type selected in the left
most list box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.

Sample Out Of Limits: Detailed Report:

ms-miw - [Report - SAMPLE MRD] [_ 2] %]
D File Setup BRecorder Chart Report View 'window Help - |ﬁ'|l|

0 S|k B|#| :6|EaEm| oul 2

e . Setup | Font... | Save A Text...l <o Section | SEntior = | e | Section 1af 1
Out of Limits Report : Detailed -
Data I Setup I s |
[#- S4MPLE.MRD *=* fmy Event Recorded that does not Exceed
the RMS Limit was Caused by an Impulse ***
Total Exceedances : 22
Exceedance : Swell Sag Sub-Cycle THD J
M1 W 1] 2 7 1
L1 A 1] 1] 0 0
2 v 1] 2 7 1
L2 A 1] 1] 0 0
12 W 1] 2 0 0
N A 1] 1] 0 0
Exceedance Event Listing
Event 1 of 22 Exceeded Sag of 100.0% oninput vl WV
8/10/00 02:32:16.95
8/10/00 02:32:17.40
27 Cycles
VL1 IL1 VL2 IL2 VL12 IN
IN 93.8v 114 3.1V 1.44 186.9v 044
™ Use Search S 96.2V 114 95,5y 1.54 191.8V 0.44 _|;|
< | »

Lo oW
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Summary and Setup Report

The Summary and Setup Report contains summary information about all types of
data contained in the test file. If data is present, the report includes the following
information:

System Information

Recorder Setup

Power Consumption

Power Projections - Hour, Day, Week, Month, Year
Power Factor for Whole Test

Maximum Imbalance for Whole Test

Demand Data - Whole Test, Last Day, Last Hour
Vector Information

Recorder Exceedance Limits Setup

Opverall Voltage and Current Statistics

Overall Events

To create a Summary and Setup Report, perform the following steps:

2087-003 MR4 Rev F Jan 2004

1. Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

2. Make sure Summary and Setup is the report type selected in the left most
list box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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Sample Summary and Setup Report:

ms-miw - [Report - SAMPLE MRD] [_ 2] %]
D File Setup BRecorder Chart Report View 'window Help - | =) |ﬂ
[0 S|&| 2|#] E|6:]ER] ©|wx] ?l\
. Setup | Save Az Text...l < SEetinn | SECh > | e | Section 1of 1
Data Files
Data I Setup I <<< Summary report for mr4190 serial # 1217 »»=> ﬂ
- S4MPLE MRD Power Consumption for Whole Test
Channel KWH KWARH KVAH
PHA 9.364 0.000 9.364
PHB 12.572 0.087 12.572
Total 21.936 0.087 21.936
Power Projections
PHA Hour Day Week Month Year
KVWH 0.138 3.318 23.224 100.984  1211.812
KVARH 0.000 0.000 0.000 0.000 0.000
KViAH 0.138 3318 23.224 100.984  1211.812
PHB Hour Day Week Month Year
KVWH 0.186 4.454 31.181 135.581 1626.970
KVARH 0.001 0.031 0.215 0.935 11.220
KVAH 0.186 4.455 31.182 135.584  1627.008
Total Hour Day Week Month Year
KVWH 0.324 7772 54,405 236.565  2838.781
KVARH 0.001 0.031 0.215 0.935 11.220
KVAH 0.324 7.772 54.406 236.567  2838.804
Power Factor for Whole Test
Channel Min PF Date Time Max PF Date Time
PHA +0.99 08:12/00 16:45:00 +1.00 08/12/00 20:45:00
I Use Search PI-IIB +1.00 DBII‘I 2/00 20:30:00 +1,00 08/12/00 21:15:00 _ILI
4 »
MUM
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Exceedance: V/I Data Report

For the Voltage/Current Data Exceedance Report, the user specifies upper and
lower limits, and then Metrosoft scans the recorded data and lists all occurrences
in which the limits are exceeded. This information is presented in the same format
as the tabular reports.

To create an Exceedance: V/I Data Reportt, perform the following steps:

2087-003 MR4 Rev F Jan 2004

1.

Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

Make sutre Exceedance: 17/ Data is the report type selected in the left
most list box of the Metrosoft Report Window.

Optionally specify the Start and Stop Date and Times for the report by
selecting Start/Stop Times from the Repors Properties list box, then
typing in the Dates and Times. The default values cover the entire
range of the test.

Specify the Lower and Upper Exceedance Limits. Bring up the 17/
Exceedance Limits property of the report by making sure Exceedance:
V/I Data is selected in the left-most list box, and that V/I
Exceedance Limits is selected in the Report Properties list box. As
shown below, a grid will appear in the right panel to specify
exceedance limits. Specify an exceedance limit by clicking on its
position in the grid, and typing the numerical value of the limit.
Enable the limit by clicking on the checkbox to the left of the number
you type in.

Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.

To change the setup of your report once it is created, click the Setup
button in the upper left corner of the Metrosoft Report Window. The
view will return to the Report Setup view.
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Sample Exceedance: V/I Data Report:

ms-miW - [Report - SAMPLE _MRD] MEE
Dfile Setup Becorder Chat Report Wiew ‘Window Help _Iﬂlﬂ
[0 S|k 2@ 6668 2w i”
e 'm‘ Setup | Font... | Save Az Te:-:t...l < Section | Section »> | s >>| Section 1of 7

Exceedance Report: Wi Data
Data I Setup | P

- S4MPLE.MRD

L m

ote: Time Periods Indicate END of Interval Period
est Number 1

otal Display Periods 2033

xceedance Limit Setup  Lower Upper

OLTS 119.0 Off

MPS Off Off

=ceedance Checking Line to Neutral

ate / Time VL1 L1 vz Lz wviiz IN
v A v A v A

8/10/00 01:32:00.00

IN 11435 1.20113.656 1.60 228.05 0.40
] 114.60 1.20113.90 1.60 22855 0.40
AX 116.40 1.20115.656 1.60 23210 0.45

8/10/00 01:34:00.00

IN 114.30 1.20 11355 1.60 227.85 040
S 11455 120 113.85 1.60 22845 0.40
AX 115.90 120 11520 1.60 231.15 0.45

8/10/00 01:36:00.00

IN 13.75 12011305 1.60 226.80 0.40
S 114.45 12011370 1.60 228.20 0.40
AX 116.55 1.20 11580 1.60 23240 0.45

[~ Usze Search -
| 3

T

Exceedance: Demand Data Report

For the Exceedance: Demand Data Report, the user specifies upper and lower
limits and then Metrosoft scans the recorded data and lists all occurrences in
which the limits are exceeded. This information is presented in the same format as
the tabular reports. Exceedance reports can be created for RMS data for both
power quantity and power quality data files.

To create an Exceedance: Demand Data Report, perform the following steps:

1. Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

2. Make sure Exceedance: Demand Data is the report type selected in
the left most list box of the Metrosoft Report Window.

3. Optionally specify the Start and Stop Date and Times for the report by
selecting Start/Stop Times from the Repors Properties list box, then
typing in the Dates and Times. The default values cover the entire
range of the test.

2087-003 MR4 Rev F Jan 2004
94



REPORT GENERATION

4. Specify whether the Report will consider exceedance limits by Phase,
or by Total. Make sure that the left-most list box has Exceedance:
Demand Data selected, and that the Reporz Properties list box has
Exceedance Limits By selected. A pair of “radio buttons” will
appear in the right panel, one labeled “By Phase”, and the other
labeled "By Total". Click on the radio button that matches your
desired setting.

5. Specify the Lower and Upper Exceedance Limits. Bring up the Demand
Exceedance Limits property of the report by making sure Exceedance:
Demand Data is selected in the left-most list box, and that Demand
Exceedance Limits is selected in the Repor? Properties list box. As
shown below, a grid will appear in the right panel to specify
exceedance limits. Specify an exceedance limit by clicking on its
position in the grid, and typing the numerical value of the limit.
Enable the limit by clicking on the checkbox to the left of the number
you type in.

6. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft report Window will then display your report.

7. To change the setup of your report once it is created, click the Setup
button in the upper left corner of the Metrosoft Report Window. The
view will return to the Report Setup view.

Sample Exceedance: Demand Data Report:

ms-miW - [Report - SAMPLE MRD] mEE
D File Setup Recorder Chart Report View ‘wWindow Help - | = |1|
[0 @[ ol smEEr| 2w 2|
) Setup I Font... | Save &s Tth...l <% Sechion | Section > I PP | Section 1of 2
Data Files
Data | Setup | Exceedance Report : Demand Data ;I
=
= ote: Time Periods Indicate END of Interval Period
est Number 1
otal Display Periods 250
8/10,00 01:45:00.00 VOLTS AMPS KW KWVAR  KWVA  KWH KWYARH KVAH PF DPF
HA 114.50 1.20 0.14 0.00 0.14 0.03 0.00 0.03 +1.00 +1.00
HB 113.75 1.60 0.18 0.00 0.18 0.05 0.00 0.05 +1.00 +1.00
otal 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
mbalance 0.33% 14.20%
8/10/00 02:00:00.00 YOLTS AMPS KW KVAR KVA KWH KVARH KVAH PF DPF
HA 114.70 1.20 0.14 0.00 0.14 0.03 0.00 0.03 +1.00 +1.00
HB 114,00 1.60 0.18 0.00 0.18 0.05 0.00 0.05 +1.00 +1.00
otal 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
mbalance 0.31% 14.29%
8/10/00 02:15:00.00 VOLTS AMPS KW KVAR KvA MWH KVARH KvAH PF DPF
HA 115.05 1.20 0.14 0.00 0.14 0.03 0.00 003 +1.00 +1.00
HB 114.30 1.60 0.19 0.00 0.19 0.05 0.00 0.05 +1.00 +1.00
otal 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
mbalance 0.33% 14.29%
810,00 02:30:00.00 VOLTS AMPS KW KWVAR KWVA  KWH KVYARH KVAH PF DPF
HA 115.30 1.20 0.14 0.00 0.14 0.03 0.00 0.03 +1.00 +1.00
PHE 114.50 1.60 0.19 0.00 0.19 0.05 0.00 0.05 +1.00 +1.00
I™ Use Search Tn‘IaI n3?  nnn_ N3z | nng__nnn__ nng_ .10n _|L|
[ 3
MUK

2087-003 MR4 Rev F Jan 2004

95



Megger-.

Weekly Energy Report

The Weekly Energy Report shows the demand parameters selected for each hour
for up to 1 week. It includes the average value of that parameter for every hour
for up to 1 week, the average for each day, and minimum and maximum with time
of occurrence for each day. This is useful for spotting problem areas, and
immediately spotting where demand is excessive so changes can be made to
reduce demand charges.

To Create a Weekly Energy Report, perform the following steps:

2087-003 MR4 Rev F Jan 2004

1.

Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

Make sure Weekly Energy is the report type selected in the left-most
list box of the Metrosoft Report Window.

Optionally specify the Start and Stop Date and Times for the report by
selecting Start / Stop Times from the Report Properties list box, then
typing in the Dates and Times. The default values cover the entire
range of the test.

Specify the Energy Parameter reading you wish to get statistics on.
Make sure that Weekly Energy is selected in the left-most list box,
and that Energy Parameter is selected in the Report Properties list box.
A dropdown list box will appear in the right panel containing the
energy parameters that can be selected. These include, for each
individual Phase, and for Total:

KWH
KVAH
KVARH
PF

and for each individual Phase, V and I may also be specified as the
Energy Parameter.

Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft report Window will then display your report.

To change the setup of your report once it is created, click the Setup
button in the upper left corner of the Metrosoft Report Window. The
view will return to the Report Setup view.
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Sample Weekly Energy Report:

D File Setup RBecorder Chat Report Wiew ‘Window Help - IE Iﬂ
[0 8l 2(# 6E:ER] 2w 2
. Setup | Fart... | Save Az Te:-:t...l <2 Sectian | SECHm | S | Section 1of 1
Drata Files
Data I Setup | Weekly Energy 2l
est Number 1
- SAMPLE.MRD nergy Parameter Total Ky¥WH
art Date 08/10/00
THU FRI SAT SUN MON TUE WED AWG
ime gM0 811 812 8M3 814 815 816
1:00 0.08 0.08 0.08
2:00 0.08 0.08 0.08 0.08
3:00 0.08 0.08 0.08 0.08
4:00 0.08 0.08 0.08 0.08
5:00 0.08 0.08 0.08 0.08
6:00 0.08 0.08 0.08 0.08
7:00 0.08 0.08 0.08 0.08
8:00 0.08 0.08 0.08 0.08
9:00 0.08 0.08 0.08 0.08
10:00 0.08 0.08 0.08 0.08
11:00 0.08 0.08 0.08 0.08
12:00 0.08 0.08 0.08 0.08
13:00 0.08 0.08 0.08 0.08
14:00 0.08 0.08 0.08 0.08
15:00 0.08 0.08 0.08 0.08
16:00 0.08 0.08 0.08 0.08
17:00 0.08 0.08 0.08 0.08
18:00 0.08 0.08 0.08 0.08
19:00 0.08 0.08 0.08 0.08
20:00 0.08 0.08 0.08 0.08
I™" Use Search 21iuu 0.08 008 0.08 0.08 | _Iﬂ
4 3

T

Total Demand Report

The Total Demand Report shows KW, KVAR, KVA, and Power Factor for totals
in a time correlated columnar format.

To Create a Total Demand Report, perform the following steps:

1. Bring up a Metrosoft Report Window for the selected data file (see
Report Generation).

2. Make sure Total Demand is the report type selected in the left most
list box of the Metrosoft Report Window.

3. Optionally specify the Start and Stop Date and Times for the report by
selecting Start/Stop Times from the Repors Properties list box, then
typing in the Dates and Times. The default values cover the entire
range of the test.

4. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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5. To change the setup of your report once it is created, click the Setup
button in the upper left corner of the Metrosoft Report Window. The
view will return to the Report Setup view.

Sample Total Demand Report:

mz-miw - [Report - SAMPLE MRD] [_[3] %]
D File Setup RBecorder Chat Report Wiew ‘Window Help - Iﬂlﬂ

[0 S|k 2@ 6|08 R] EWME”

. Setup | Fart... | Save Az Te:-:t...l <2 Sectian | SECHm | S | Section 1of 1
Drata Files
Data I Setup | Total Demand Data Report LI
(- SAMPLE.MRD ote: Time Periods Indicate END of Interval Period
est Number 1
otal Display Periods 270
KW KvAR KvA KWH KVARH KvAH PF J
8/10000 01:45:00.00 032 000 032 008 000 008 +1.00
8/10/00 02:00:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 02:15:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 02:30:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 02:45:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 03:00:00.00 032 000 032 008 000 008 +1.00
810000 03:15:00.00 032 000 032 008 000 008 +1.00
8/10/00 03:30:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 03:45:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 04:00:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 04:15:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10000 04:30:00.00 032 000 032 008 000 008 +1.00
8/10000 04:45:00.00 032 000 032 008 000 008 +1.00
8/10/00 05:00:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 05:15:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 05:30:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
8/10/00 05:45:00.00 0.33 0.00 0.33 0.08 0.00 0.08 +1.00
8/10/00 06:00:00.00 0.33 0.00 0.33 0.08 0.00 0.08 +1.00
810000 06:15:00.00 033 000 033 008 000 008 +1.00
8/10/00 06:30:00.00 0.32 0.00 0.32 0.08 0.00 0.08 +1.00
[~ Use Search Bi’1l]fl]l] 06:45:00.00 0.32 0.00 0.32 0.08 0.00 | 0.08 +1.00 _Iﬂ
4 [
[ [NoM

THD Summary Report

The Total Harmonic Distortion Summary Report shows the date and time each
event for harmonic analysis occurred, and the total harmonic distortion (THD) on
each channel as a percent of the fundamental for the first cycle of each event.

To Create a THD Summary Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure THD Summary is the report type selected in the left most
list box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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Sample THD Summary Report:

ms-miW - [Report - SAMPLE _MRD] MEE
Dfile Setup Becorder Chat Report Wiew ‘Window Help _Iﬂlﬂ
[0 sl el :66:ER o|wl 2
Setup | Font... | SaveAsText...l < Section | Sention > | s >>| Section 1of 1

Drata Files
bats | eup | Flicker LED On Yes Al

=t L oose Heutral LED On Yes
[#- S4MPLE.MRD IAuto Stop No

Wi Present Start Delay 1 minute(s)
I oose Neutral Threshold 5 Volts
Loose Neutral Req. Occur. 2

RMS Test Started 08/10/00 at 01:30:00
RMS Test Ended 0812100 at 21:16:00
[Total RMS Intervals 2033

RMS Data: Stats Saved MIN, MAX, RMS
RMS Storage Interval 0000:02:00

RMS Response Time 1.0 cycle(s)
Waveform Capture Rate  On

Pre-Trigger cycles 1

Post-Trigger cycles 3

Demand storage rate 0000:15:00 {Fixed)

Demand interval length 15 minute(s)

Power factor sign {+) lagging, {-)leading

<< TOTAL HARMONIC DISTORTION SUMMARY FOR TEST NUMBER. 1 »>
TOTAL HARMONIC EVENTS: 3

Event Date Time VL1 VL1 w2 V2
Yolts Amps Yolts Amps
1 08M0/00 02:32:16.00 2.2% 3.3% 2.1% 3.1%
" 08M0/00 02:32:16.00 2.7% 3.0% 2.5% 3.4% |
[~ Use Search 3 08/12/00 20:01:48.00 1065.4% 1186.3% 784.1% 1022.0% -
1] | o
[ [NoM

Flicker Report

The Flicker Report uses the programmed flicker setup information, along with
details on each flicker event detected on voltage line 1 and voltage line 2. For each
flicker event detected, the flicker report lists the start time of the event, the time
period of the flicker, the magnitude of the fluctuation and the number of
fluctuations.

To Create a Flicker Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure Flicker is the report type selected in the left most list box
of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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Sample Flicker Report:

ms-miw - [Report - SAMPLE MRD] [_ 2] %]
D File Setup BRecorder Chart Report View 'window Help - |ﬁ'|l|

[0 8|&| 2|# @E:|6ER| ol 2|

. Setup | Fant... | Save Az Text...l <2 Gt | Seatnr e | S | Section 1af 1
Data Files
Data I Setup I ) FLICKER. TAELE ﬂ
otal Flicker events 300
[#- SAMPLE.MRD
Magnitude Of  Number Of
Fluctuation Occurrences J
0.5 4
0.6 4
0.7 ]
1.0 5
1.3 10
2.2 10
2.6 10
3.2 10
4.8 10
5.8 10
6.2 10

<<« Flicker Report For Test Number 1 Chanel VL1 =>>

Start Time Magnitude Of Frequency  Number OFf
Time Period  Fluctuation Limit Ewvents
01:31:45  0000:00:01 0.5 4 4
01:33:56  0000:00:01 0.5 4 8
01:34:20  0000:00:02 0.6 4 4
01:34:23  0000:00:01 0.5 4 23
01:34:23  0000:00:02 0.6 4 23
01:34:20  0000:00:05 0.7 5 23
[~ Use Search 01:36:10  0000:00:01 0.5 4 i} _l;l
»
[ [mom

Regulation Report

The Regulation Report shows the RMS values recorded for each input at evenly
spaced intervals of time throughout the day. You setup the time intervals when
programming the MR4 to save regulation data (see Programming The Recorder).

To Create a Regulation Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure Regulation is the report type selected in the left most list
box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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Sample Regulation Report:

ms-miw - [Report - SAMPLE MRD] [_ 2] %]
D File Setup BRecorder Chart Report View 'window Help - |ﬁ'|l|

[0 8|&| 2|# @E:|6ER| ol 2|

. Setup | Fant... | Save Az Text...l <2 Gt | Seatnr e | S | Section 1af 1

[rata Files

Data | Setup | <<< Regulation report for MR4 mr4190 serial # 1217 >>>» J

- ime VL1 L1 w2 L2 w12 IN

v ] v ] v ]

000:10:00 115.5 1.2 1147 1.6 230.2 0.5
000:20:00 115.7 1.2 1148 16 23045 0.5
000:30:00 115.7 12 1148 16 2306 0.5
000:40:00 115.7 12 1148 16 2306 0.5
000:50:00 1158 1.2 1149 16 230.7 0.5
001:00:00 1158 1.2 11541 16 2309 0.5
001:10:00 116.0 1.2 1152 16 2312 0.5
001:20:00 1159 1.2 11541 16 231.0 0.5
001:30:00 115.8 1.2 1150 16 230.8 0.5
001:40:00 115.4 12 1146 16 2300 0.5
001:50:00 115.3 1.2 11446 16 2299 0.5
002:00:00 1154 1.2 1146 16 2301 0.5
002:10:00 115.6 12 1148 16 2303 0.5
002:20:00 115.7 1.2 1148 1.6 230.6 0.5
002:30:00 115.7 12 1148 16 2306 0.5
002:40:00 115.7 12 1148 16 2304 0.5
002:50:00 115.7 1.2 1148 16 2304 0.5
003:00:00 115.6 1.2 1148 16 2304 0.5
003:10:00 115.7 12 1148 16 23045 0.5
003:20:00 115.6 1.2 1148 16 2304 0.5
003:30:00 115.7 1.2 1148 1.6 230.6 0.5
003:40:00 115.8 12 1149 16 2307 0.5
003:50:00 115.7 1.2 1148 16 2306 0.5

I™ UseSearch n[u-nn-nn 1158 12 1144 18 230 ',i ns _lLI
4 »

[ UM

Voltage Histogram Report

The Voltage Histogram Report shows the distribution of the voltage levels
recorded. It breaks down the voltage range (from 50V to 300V) into 5V
increments and lists the percentage of data that falls within each voltage range.

To Create a Voltage Histogram Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure Voltage Histogram is the report type selected in the left
most list box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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Sample Voltage Histogram Report:

D File Setup RBecorder Chat Report Wiew ‘Window Help - IE Iﬂ
[0 8l 2(# 6E:ER] 2w 2
. Setup | Fart... | Save Az Te:-:t...l <2 Sectian | SECHm | S | Section 1of 1
Drata Files
Data I Setup | «<<< Histogram report for MR4 mr4190 serial # 1217 =>> LI
<<< Total Samples: 14630973 >>&
[#- S4MPLE.MRD
VL1 VL2 vL12
% of total % of total % of total
50.0 0.00 0.00 0.00
0.0 - 54.9 0.00 0.00 0.00
5.0 - 59.9 0.00 0.00 0.00
0.0 - 64.9 0.00 0.00 0.00
5.0 - 69.9 0.00 0.00 0.00
0.0-749 0.00 0.00 0.00
5.0 - 79.9 0.00 0.00 0.00
0.0 - 84.9 0.00 0.00 0.00
5.0 - 89.9 0.00 0.00 0.00
0.0-94.9 0.00 0.00 0.00
5.0 -99.9 0.00 0.00 0.00
100.0 - 104.9 0.00 0.00 0.00
105.0 - 109.9 0.00 0.00 0.00
110.0 - 114.9 17.48 7312 0.00
115.0 - 119.9 82.52 26.88 0.00
120.0 - 124.9 0.00 0.00 0.00
125.0 - 129.9 0.00 0.00 0.00
130.0 - 134.9 0.00 0.00 0.00
135.0 - 139.9 0.00 0.00 0.00
140.0 - 144.9 0.00 0.00 0.00
145.0 - 140.9 0.00 0.00 0.00
150.0 - 154.9 0.00 0.00 0.00
[~ Use Search 15I5.l] -150.9 0.00 0.00 0.00 | _Iﬂ
4 3

T

Current Histogram Report

The Current Histogram Report shows a distribution of the current levels
recorded. It breaks down the current range (from OA to 250A) into 5A increments
and lists the percentage of data that falls within each current range.

To Create a Current Histogram Report, perform the following steps:
1. Bring up a Metrosoft Report Window for the selected data file (see

Report Generation).

2. Make sure Current Histogram is the report type selected in the left
most list box of the Metrosoft Report Window.

3. Click the Create button on the upper left of the Metrosoft Report
Window. The Metrosoft Report Window will then display your report.
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ms-miw - [Report - SAMPLE MRD]

Sample Current Histogram Report:

M E
D File Setup BRecorder Chart Report View 'window Help - |ﬁ' |ﬂ
[0 2| &|#| 6|E]aER] o] w] ?l\
. Setup | Fant... | Save Az Text...l <2 Gt | Seatnr e | S | Section 1af 1
Data Files
Data IS 7 I S Test Ended 0812100 at 21:16:00 ﬂ
=t otal RMS Intervals 2033
[#- SaMPLE.MRD S Data: Stats Saved MIN, MAX, RMS
S Storage Interval 0000:02:00
S Response Time 1.0 cycle(s)
aveform Capture Rate  On
re-Trigger cycles 1
ost-Trigger cycles 3
emand storage rate 0000:15:00 {Fixed)
emand interval length 15 minute(s)
'ower factor sign {+) lagging, {-)leading
<<« Histogram report for MR4 mr4190 serial # 1217 »»>
«<<< Total Samples: 14630973 >>>
IL1 L2 IN
% of total % of total % of total
0.0 0.00 0.00 0.00
.0-4.9 100.00 100.00 100.00
5.0 0.00 0.00 0.00
[~ Use Seach =
4 | *
MUM
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PROBLEMS COMMUNICATING WITH A RECORDER
(TROUBLESHOOTING)

2087-003 MR4 Rev F Jan 2004

If Metrosoft is unable to establish communication with a recorder, see
Verifying Communication with the Recorder.

Also see the web site FAQ page for helpful up to date troubleshooting
guidelines. (wwaw.megger.com).
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HARMONIC ANALYSIS

Metrosoft can produce detailed Harmonic Analysis views for data files that
contain Harmonic data.

See Programming the Recorder for instructions for programming the MR4 to record
harmonic event data.

To create a Harmonic Analysis chart:

Mouse: Click on Chart in the menu bar. Then from the pull down menu,
click on Harmonic Analysis.

Keyboard: Choose the Chart/ Harmonic Analysis option from the menu bat by
pressing (Alt+C,A).

The Harmonic Analysis Chart works in a similar manner to the other Charts. The
Harmonic Analysis chart consists of two parts: The Setup Screen, and the View
Screen.
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Setup Screen

An example of the Harmonic Analysis Setup screen follows.

ms-miw - [Sample.mrd] !Em
—| File Setup Becorder Chat Report Wiew Window Help - |ﬁ'|l|
(O 8|5 2|# 6680 2|x] 2
, Bvent [ = Gele [ = [ = Full View |
Data Files
Data ISetup I r d
- SakPLE.MRD I T T T |
0810/00-02:3216.00  0810/00-18:54:39.00 08M11/00-11:17:02.00 08M 2000 - 03:39:25.0008M1 2/00 - 20:01:
DatefTime at Current Event: 081 0/00 - 02:32:16.00
WL ()
IL1 (&)
WL2 ()
IL2 (&)
[~ Use Seach r T T T T 1
cycle 1 2 3 4 5
MUK
The Harmonic Analysis Setup Screen has two views, the Upper View, and the
Lower View.
Upper View

The Upper View displays all harmonic events in a chart. The chart has a triangle
denoting each event. The x axis of the chart shows the time of each event. The
user can select a certain event for further analysis by right — clicking on the

corresponding triangle. The chart’s scan line will move to the event that was
clicked on.

Zooming If there are a large number of harmonic events, the user
can select a smaller subset by zooming in on a section of
the display. For instructions on how to zoom on a chart,
see Zooming on the Chart. To go back to the original view,
click the Full View button at the upper right corner.
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Select Input The input for which the user wishes to view data is
selected by using the drop down list box positioned
immediately to the left of the Fu// 17jew button.

Selecting Event The user can also select an harmonic event for

and Cycle further analysis by using the controls at the top of the
Harmonic Analysis View. The Harmonic Event the user
wishes to study can be selected by using the ‘spin control’
immediately to the right of the word “Event”. Similarly,
the particular cycle within the event can be selected by
using the ‘spin control’ immediately to the right of the
word “Cycle”.

Lower View

The Lower View simultaneously displays waveform data for all enabled inputs. Up
to 10 cycles of each event are shown for each input.

Selecting Input, Event, and Cycle

As an alternative method for specifying the Input, Event, and Cycle Number, the
user can simply click on the waveform trace you wish to analyze further.

NOTE: Since the Lower View only displays up to 10 cycles per input, if the user
wishes to analyze a cycle past the tenth cycle, the user must use the controls of
the Upper View.

Once the Input, Event, and Cycle have been specified by any of the above
methods, the user can press the Create button to go the View Screen, which
shows detailed information about the selected Cycle within the Waveform Event
for the Input specified.

View Screen

Once the Input, Event, and Cycle have been selected from the Setup View,
pressing Create in the upper left corner of the window switches the user to the
View Screen. Note that the user can select a different event, cycle number, and
input from the control bar at the top of the View Screen.

The View Screen shows detailed harmonic analysis data for the selected cycle
within the Event for the selected Input. Specifically, the View Screen Shows:

=  Event Number / Total Number of Events
=  Duration of Event
= Event trigger reason (Time or Exceedance)

* Time, Input, and Cycle
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= Cycle Waveform chart
»  Harmonic Distortion Data. and either
»  Harmonic Contribution Table or Harmonic Contribution Bar Chart

You select the bar chart by checking or unchecking the Show Bar Chart menu item
in the Chart menu.

Two Examples of the Harmonic View Screen are shown below. The first example
shows the Harmonic Contribution Table, and the second example shows the
Harmonic Contribution Bar Chart.

Harmonic Contribution Table:

ms-miw - [Sample.mrd] !Em
—| File Setup Becorder Chat Report Wiew Window Help -|ﬁ'|ﬂ

EETENEIE T EITTE

Ewent: I 3‘ Cyile: = - )
Drata Files &l - ! = HEE |1 :I IVL‘I v J Fulllvieys |

Dat Event: 1 ©f3 Waveform Triggered hy Event
o I Setup I Duration: & Cycles Ewent Trigger Cycle 1
oy SHTALE AT Tirne: 0801 0/00 02:32416.00 % Of % Of
Input: WL Y Harm  Fund YWoAngle Harm Fund Yo Angle
Cycle: 1 Fund 100.00 101.0 0oz 02z 02 267"
3 083 08 98 4 006 01 198°
5 075 08 238° 6 007 01 121°
7031 03 351" 8 003 00 346"
8 157 16 241° 10 004 00 255°
142.80+ 41 086 04 285 12 003 00 128°
13 010 01 245" 14 005 00 49°
7164+ 15 008 01 340° 16 004 00 348°
17 027 03 26" 18 001 00 2820
. 048 : 19 007 01 189" 20 003 00 152°
4.2 | 012 04 328 22 003 00 83
70,594 23015 02 251 24 003 00 940
25 028 03 202 26 007 01 117"
oo 27 006 04 102" 28 004 00 3C
g 29 002 00 242° 30 005 00 347°
1| 003 00 257° 32 002 00 z07°
Cycle ihizveform 33 005 04 17" 3 003 00 185
35 012 04 281 36 002 00 70°
Total Harmonic Distortion 271 % SBE LI SSA P l ) S I S ekl
0dd Gontribution 220 % el R L] ST G T ST ke
Even Contribution 0.26 % j; ggg 31” 1: ﬁ gg% gg ﬂg
RMS Of Fundarmental 101.00% 45 0:02 D:IZI 06" 4G IZI:D1 IZI:D 250
RMS Of Fund + Harm 101.03¥ 47 040 01 281% 48 001 00 3010
I™ Use Search 49 004 00 163 50 001 00 145°

T
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Harmonic Contribution Bar Chart:

mz-mi - Sample.mrd [_[3] %]
File Setup RBecorder Chat Report Wiew ‘Window Help

[0 &l 2| 38|08 R EWME”

= Sample.mrd M= E3
Data Files
_Setu Evert [ =] Cucle 4 o [ [ - Ol fiew |
Data ISetup I — I = I 1A4) J
" Event: 1 Of3 Waveform Triggered by Event
SHIFLE AT Duration: 5 Cycles Event Trigger Cycle 1
Time: &Moo 02:32:16.00
Input: IL1T A
Cycle: 4
1.60
074
-0.02
B z
=
-0.84 =
&)
-1.65 o
Cycle YWavefarm
Total Harmonic Distortion 360 %
Cdd Cantribution 295 %
Even Cantribution 2.06 %
RMS Of Fundamental TA0A Harmanic
RMS Of Fund + Harm TA0A
[ Use Search K Factor 1.92

T
Print Out the Chart
To print your chart, select Print from the File menu.
Return to Setup View

To return to the Setup View, click the Setup button in the upper left corner of the
Harmonic View Window.
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MISCELLANEOUS

This topic contains information about using the Side Bar, the File Information
Window, and how to Edit File Information.

Side Bar

The side bar lists all of the data files in the data file directory, as well as the setup
files in the setup file directory (see Directory Setup). The side bar has three tabs.
Clicking on the tab brings up a listing of the files under the category the tab
represents.

* The Quantity tab lists data files in the current data directory that were
recorded under Quantity Mode.

* The Quality tab displays data files in the current data directory that were
recorded under Quality mode.

* The Setup tab displays recorder setup files stored in the current setup
file directory.

When a data file listing is selected, each test contained in the data file may be
viewed by clicking on the ‘plus’ symbol (+) at the left of the data file listing. The
Side Bar will then display sub-items, one for each test contained in the data file.
Each sub-item lists the date and time of the test. Further information will be
displayed in the lower part of the File Information Window as each test is
selected.

If there is no file name selected, certain menu items and tool buttons will be
inactive. To see this effect, change the data file directory, using the Configure-
Directories menu option, to a directory containing no files with the .met
extension.

The Use Search check box on the side bar forces a filter to be applied to the
listed files. The filter may be accessed through the Search Criteria dialog box. If
the check box is not checked, all data files in the data file directory will be listed.

A file may be selected by clicking on it with the left mouse button. To select
more than one file from the side bar, simply hold down the control key when
selecting other files. Up to four files may be selected at any time.
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When a side bar file has been highlighted with the mouse cursor the following
actions may be performed:

= Edit file information such as address and comments.

®  Open the File Information dialog box by double clicking on the desired
data file.

=  Create a Metrosoft Chart or Report Window by clicking on the Report
button or Chatt Button in the toolbar, or by Choosing Chart/Create
from the menu, or Report/Create from the menu.

An example of a Side Bar in Metrosoft:

ms-mrw HE

File Setup RBecorder Chat Report Wiew ‘Window Help

Iﬁ @I&l R«E—‘|M| 1|3|?||§l| @lmlil

Drata Files

Data Isetup |
[#- SAaMPLE.MRD

Acvonced Powst Quaity anaisis

Me er smsuppcﬂngme Meggar
o Farrily of Powe Anciyzers. Mehosolt
$eis up Bhe PQ instruments,
dowrioods the doio files, enokzes
the dota. displays [repors, cecphs,
and chods) and mainkains fhe
fimwone driding e producis,

[~ Usze Search m.mgge r.com
[ [N

File Name Description

The file name includes a descriptor that indicates the unit P/N, and if the file is a
data or setup file.

Example:

MR9005.mrd = MR Data File
MR9005.mrs = MR Setup File
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Edit File Information

Each Metrosoft Data File can store additional information along with data
retrieved from a recorder. This additional information is usually input during the
data retrieval process.

To edit information for an existing data file:
1. Select the data file whose information you wish to edit from the Side

Bar.

2. From the File menu, select Edit File Information. The dialog
pictured below will appear.

Add or edit text in each field by clicking in the field and typing.

4. Click OK to save your changes, Cance/ to discard your changes.

Edit File Information |
— Site Informaticn ITI
Cuztomer/Department: IxM eqger / Metrosonics — |
Account/Meter Mumber: ||:||:||:||:|.|:||:||:||:|.|:||:|1 10012 Help |
Address One: IEE Adams dwve
Address Two: I
City: |Hauppauge
State: IN"r’
Zip Code: {11788
Phone Mumber: |1-800-864-2240
Comments 1: ISampIe Data File
Comments 2 I
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File Information

The File Information Window is used to get a quick summary of the contents of
a certain data file. The File Information Window consists of an upper display,
which displays operator-entered fields and basic recorder setup information, and
the lower display, which displays summary information for each test in the file.

To display the File Information Window:

1. Select a data file in the Side Bar.

2. Select Information from the File Menu, or click the File

Information button in the toolbar o7 double-click on a test file listing
in the Side Bar.

To view information about each test in the lower part of the File Information
Window:

In the Side Bar, for the currently selected data file, click on the plus (+) symbol
to display sub-items. Each sub-item displays the Date and Time of a test. As each
sub-item is selected, the lower part of the File Information Window will be
updated with the statistics for that test.

ms-miw - SAMPLE MRD [_ 2] %]
File Setup BRecorder Chart Report View 'window Help

[0 &|E] 2 |# @626 R E‘“‘ﬂi”

; ™ File Information - SAMPLE.MRD |- [O] x]
Drata Files CustomerDepartment *egger* ! Metrozonics
Data I Setup I Accounttieter Mumber 0000-0000-0011 -001 2
3 5 Address 1 G5 Adams Ave
- 0B70/0 D:ag0n ([ |ress 2
City Hauppauge
State MY
Tip 11755
Phone Mumber 1-500-564-2240
Commert 1 Sarmple Data File
Comment 2
RMS Response Time 1 cycle(s)
RMS Storage Interval 00:02:00

Demand Storage Interval 0001 5:00
Waveform Capture Rate By Event

Test 1 Information

FMZ Test Started 051 0000 01:30:00

RS Test Ended 051200 21:16:00

Demand Test Started 08#10000 01:30:00

Demand Test Ended 08412000 21:00:00

Total RME Intervals 2053 Acvonzed Powar Quaity andlsis
Total Demand Intervals 270 Softane sUDRCrNg na Megper

Farrily ot Powel Angiyzets. Metrosolt
3815 up Ehe PG nshrurmants,
dowrioods he dofo files, onohaes
ihe dota. deplays [repos, cecphs,
and chos). and mainkaing he

firrwore driving fhe progucts.
[~ UseSearch
e et www.megger.com

T

Tatal Waveforrm Captures 3
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Importing Data Files

Metrosoft for Windows stores data in a database format different from the raw
data files retrieved from a recorder.

When retrieving data using Metrosoft for Windows, the raw data file retrieved
from a recorder is automatically converted to the new database format.

In order to use pre-existing .MR4 data files with Metrosoft for Windows, the
operator must import the .MR4 data file into the new database format.

To import pre-existing data files into Metrosoft for Windows format:

1. Select the command Import under the Fi menu.

2. A standard Windows Open File dialog box will appear, asking the
operator to select which data file(s) to import.

Select which files to import then click OK.

4. A Progress Dialog will appear, informing the operator which file is
currently being converted. After the conversion process is complete,
the new data file(s) will be copied into the current Metrosoft Data
File directory. The new file(s) will show up in the Quantity or Quality
tabs of the Side Bar, ready for use.
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INDEX

accessorties, 3, 39
auto-stop, 27, 28, 59

B

battery, 13, 15, 16, 17, 18, 19, 24, 25, 27, 28, 32, 37, 38, 39,
40, 54

baud rate, 51

bus bar assembly, 22

C

caution, 3, 21

charging the internal battery, 13, 17
charts, 75

checking the ca-mr cable, 39

checking the internal battery, 37
clearing test data, 29

clearing test results at the recorder (remote operation), 70
clock hour otientation, 9, 26
communication setup, 50
communications port, 51

connecting the mr to your computer, 19
connection to neutral, 22

current histogram report, 102

D

default recorder set up, 19

demand chart setup, 78

demand data report, 88

detailed mr operating instructions, 15
directory setup, 51

disconnecting the mr, 22

E

edit file information, 115
exceedance recording only, 6, 57
exceedance: demand data report, 94
exceedance: v/i data report, 93
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F
file information, 116
file name description, 114
flicker recording, 7, 8
flicker report, 99
fuses, 37

G
getting started quickly, 13

H

harmonic analysis, 107

harmonic events, 9

histogram report, 86, 101, 102, 103
histograms, 9

historic data, 9

importing data files, 117
installing metrosoft, 48
installing the mr, 13, 21
internal battery and charger, 17

L
leds, 24
loose neutral, 7, 19, 24, 32, 54, 55, 59, 60

M

manipulating the chart, 82
manual ranges on the chart, 83
memory full condition, 10
memory mode, 27

neutral clip lead, 22



O sending a setup file to the recorder, 64
side bar, 113

out of limits: brief report, 89 specifications, 31
out of limits: detailed report, 90 start and stop recording (remote operation), 70
start recording, 25, 26
P stop recording, 25, 27

stored test data, 73

sub-cycle event capture, 6
summary and setup report, 91
swell/sag event recording, 6

powering the mr, 16

print or plot the chart, 83

problems communicating with a recorder, 105
programming the recorder, 54

programming the recorder (flicker), 60 T
programming the recorder (general), 55
programming the recorder (recording), 58 tabular: v/i data report, 86
programming the recorder (rms), 56 technical support, 45
programming the recorder (waveform), 61 thd summary report, 98
total demand report, 97
R troubleshooting, 37

turning the mr on and off, 24
real time clock, 20, 31, 64

record led, 28

record switch, 28 U
recorder set up, 19 uninstalling the mr, 22
recording modes, 25 upgrading firmware, 35
recording times, 10
recording tips, 28 Vv
regulation data, 9, 20, 31, 57
regulation report, 100 verify communication with the recorder, 52
remote operation, 27, 69 view test data from the recorder, 67
report generation, 85 voltage histogram report, 101
resetting an mr to initial conditions, 38
ringless meter socket installation, 21 W
rms chart setup, 76
rs-232 cable’s internal battery, 18 warning, 21, 23, 38
rs-232 interface cable, 17 warning, 3, 22, 37

waveform chart setup, 80

S weekly energy report, 96

safety, 3 Z
saving recorder setup files, 65
searching for data files, 73 zooming on the chart, 82
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