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grounding of the transformer.

Tech Notes:
Voltage appears to be very low during system operalion. Source impedance though not measured appears to be high. Sags indicate that the source may undersized or incompatible with the load. Ground current was high. Immediate corrective action is required. Shed external loads from the feeder to

increase source capacity or place the system on separate circuit. Visually inspect all ground connections and tighten as necessary. Be sure that there is a full size ground wire running from the system directly to building steel. Consider visually inspecting the ground of the Delta/Wye transformer to make
sure that there is a wire directly to building steel (not conduit). The grounding has to improve in order Lo protect the system and reduce the system issues. Temperature and humidity were outside of specification; adjust the HVAC controls accordingly. If there are questions regarding the data in this report
contact RxMS.
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RxMIS Tech Notes

Site Certified ®

Cystomar

Demo Report

Rx Site & 24308 Client Site Code:
Manitar S/N: Site Equipment:
Monitar Loeation:  Wall Fower

Comments:

Voliage agpears lo be very low during system cperation, Sourcs impedance though not measured appears o
be high. Sags indicate hat the source may undersized or ncompatible with the load. Ground current was
high. Immediate camsciive action is required. Shed extemal loads from the fesder to increass source capacity
or place the system on separate croutt. Visually inspect all ground connections and fighten as necessary. Be
sure that there is a full size ground wirs running from the system directy to building stesl. Consider visualy
inspecting the ground of the Delta/Wye transformer to maks sure that there is a wire drectly to building steel
{ngt cenduit]. The grounding has te merove in order to protect the system and reduce the system issues.
Temperaturs and humidity were outside of specification; adjust the H¥AC conire's accardingly. If ther are
questions regarding the data in this r=pert contast RxMS.

This power quality survey was condusted by an indspendent power and emvirenmental consulting firm, Rx
Monitoring Services, In. (RxMS). The equipment used to perform the survey was provided by RxMS and
calibratzd prior to shipment and again upan return accarding o our intemal prosedures and national standards.

The client is only respensible for the installation of the equipment and has ither na or imited access t the
data. The datz gathered 2t the sie is campared to the ariginal equipment's site specfication guideline (supplied
at the intial instaliation) and used to provid the resommendations found in the repert. For technical assistance
plesss centact, atno exira eharge, Rx Tech Suppert at 1-803-635-6808. RxMS s net affiisted with any power
condioning manufasturer or distributer but will refer solutions for your convenience # na local sourse is
avallable.

Rx Monitoring Services, Inc.

211A Eastman Ave. WWW.IKINS. COI
Bedford, NH. 03110 1-888-310-2311
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Customer Information:
Clearly on first page so clients know
where the report came from.

Customer Information

Report Recipient
Recipient Company
Recipient Address

Tech Notes:

Site Information:

Makes it easy to manage multiple reports.
This information includes where the meter
was installed as well as any internal Client
Code that you may have.

RxMS Tech Notes 5/20/2014

Site Information

Installation Name
Installation Address

Rx Site #: 23807
Monitor S/N:

Comments:

Client Site Code:
Site Equipment:

Monitor Location: Wall Power

Load Profile report:
Max = Max single cycle.

L1 Average = 37.0 Arms
L1 Max = 139.8 Arms
L2 Average = 42.3 Arms
L2 Max = 143.2 Arms
L3 Average = 39.0 Arms
L3 Max = 150.0 Arms

N Average = 7.5 Arms
N Max = 23.5 Arms

Average = 5 minute max over survey duration.

This power quality survey was conducted by
Monitoring Services, Inc. (RxMS). The equipm:
calibrated prior to shipment and again upon ret

dependent power and environmental consulting firm, Rx
t used to perform the survey was provided by RxMS and
according to our internal procedures and national standards.

The client is only responsible for the installation ofjthe equipment and has either no or limited access to the
data. The data gathered at the site is compared toghe original equipment’s site specification guideline (supplied
at the initial installation) and used to provide the re@mmendations found in the report. For technical assistance
please contact, at no extra charge, Rx Tech Suppor{(toll free at 1-888-329-2321). RxMS is not affiliated with
any power conditioning manufacturer or distributor b§t will refer solutions for your convenience if no local source
is available.

Rx Monitoring S§rvices, Inc.

22A Eastman Ave.
Bedford, NH. 03110

|

Rx Site #:
This is the unique number internal to Rx
Monitoring Services Inc. that makes it

easy to reference when communicating to
customer and RxMS.

WWW.rxms.com
1-888-329-2321

Comments:
Comments can vary depend on type of test preformed.



Executive Summary:

) Comments:
Power Quality: B Every report has comments explaining the prob-
A quick overview of stability and lems if any exist and possible solutions.
problems seen during survey.
Executive Summary 911212014
8/28/2014 - 9/5/2014
Site Certified ®
Customer Information Site Information

Report Recipient Client
Recipient Company Installation Name
Recipient Address Installation Address

Rx Site #: 24306 Site Equipment:
Monitor S/N: 40310 Equipment Age: Existing
Site Code: A0216A0147 Monitor Location: Wall Power
Chan Chan Chan Chan Rx Meets
Power Quality L1-L2 | L3-L1 | L2-L3 L1-G | Rating | Specs Comments
Power Failures 0 0 0 0 Good Yes
Sags 69 98 99 95 Minor No Due to load turn-on
Surges 0 0 0 0 Good Yes
Transients 18 13 10 16 [Moderate| No Low Frequency = Waveshape Distortion
Impedance mQ N/A N/A N/A N/A Not measured - appears to be high
Actual | Actual Low High Rx Meets
Data Logging Low High Spec Spec | Rating | Specs Comments
éhan L1-L2 412 501 444 516 |[Moderate| No Momentary Sags
han L3-L1 409 501 444 516 Moderate| No Impedance problem?
Chan L2-L3 410 503 444 516 [Moderate| No Moderate waveform distortion
Chan L1-G 236 289 250 290 |Moderate| No Low voltage
Frequency 59.9 60.1 59.0 61.0 Good Yes | Within Spec.
Max V Imbalance N/A 0.3% N/A 1.0% Good Yes | Within Spec.
Temperature °F 76 89 62 82 |Moderate] No High Temperature
Humidity 40 68 30 60 |Moderate| No High Humidity
L1 Current N/A 146 N/A N/A N/A N/A | L1 Current Peak RMS
L2 Current N/A 154 N/A N/A N/A N/A | L2 Current Peak RMS
L3 Current N/A 154 N/A N/A N/A N/A L3 Current Peak RMS
Neutral N/A 3.5 N/A N/A N/A N/A Neutral Current
Ground N/A 3.4 N/A N/A N/A N/A | Excessive ground current
DC Volts - CH 1
DC Volts -CH 2
Rx Ratings
Safety Severe Moderate Minor Good
NEC Violation or Damage is Damage is Damage unlikely. Within
other Safety likely. Disruption is possible. Disruption is Manufacturer
Hazard Highly likely Disruption is likely possible Specifications

Please email Sales@rxms.com or call Rx Monitoring Services, Inc. at (603) 666-6606
for answers to any questions regarding this report.
Bedford, NH. USA - WWW.RXMS.COM

Copyright © 1996 Rx Monitoring Services, Inc.

Data Logging: This data shows a summary of all the trending data collected throughout the survey in a quick
format that is easy to understand.
All of the thresholds are taken from equipment specifications provided by the customer to ensure accuracy.



Executive Summary: Rx Rating

“Rx Ratings” & “Meets Specs” are clearly defined for ease of understanding during customer engage-
ment. The ratings are based off equipment specifications and NEC/ IEEE codes. They are throughout
the survey so problem sites can be identified easily and addressed accordingly.

Chan Chan Chan Chan Rx Meets
Power Quality L1-L2 | L3-L1 | L2-L3 L1-G JRating | Specs Comments
Power Failures 0 0 0 0 Good Yes
Sags 69 98 99 95 Minor No Due to load turn-on
Surges 0 0 0 0 Good Yes
Transients 18 13 10 16N Moderate] No Low Frequency = Waveshape Distortion
Impedance mQ N/A N/A N/A N/A Not measured - appears to be high

Actual | Actual Low High Rx Meets

Data Logging Low High Spec Spec ) Rating | Specs Comments
Chan L1-L2 412 501 444 16 moderate No Momentary Sags
Chan L3-L1 409 501 444 16 _J Moderate] No Impedance problem?
Chan L2-L3 410 503 444 16 J Moderate] No Moderate waveform distortion
Chan L1-G 236 289 250 904 |Moderate] No Low voltage
Frequency 59.9 60.1 59.0 1. Good Yes | Within Spec.
Max V Imbalance N/A 0.3% N/A 11.0% Good Yes | Within Spec.
Temperature °F 76 89 62 | J 87 IModerate]l No | High Temperature
Humidity 40 68 30 ) ’? [Moderate] No [ High Humidity
L1 Current N/A 146 N/A A N/A N/A L1 Current Peak RMS
L2 Current N/A 154 N/A 1A N/A N/A L2 Current Peak RMS
L3 Current N/A 154 N/A /A N/A N/A L3 Current Peak RMS

Rx Ratings
Safety Severe Moderate Minor Good
NEC Violation or Damage is Damage is Damage unlikely. Within
other Safety likely. Disruption is possible. Disruption is Manufacturer
Hazard Highly likely Disruption is likely possible Specifications




Detailed Event Log:

All events have a time based stamp so correlation to system issues can be obtained.
The event log also shows the Rx Ratings system to highlight problem areas during monitoring period.

Rx Rating:
Make it simple to find worst events.

. 9/12/2014
Detailed Event Log
Site: 24306
[] Filter Good Events 8/28/2014 - 9/5/2014
Date/Time Event ID Event Type Chan P1 P2 P3 Severity
{Aug 29, 14 07:40:27.843 197 |RMS Sag L3-L1 429 33| 476 Minor
{Aug 29, 14 07:40:27.843 199 [RMS Sag L1-G 247 33| 274 Minor
{Aug 29, 14 07:40:27.843 200 |RMS Sag L2-L3 428 33| 477 Minor
IAug 29, 14 07:40:27.844 178  [Transient L3-L1 -84 3060 104 Good
{Aug 29, 14 07:40:27.845 181  [Transient L1-G -49) 2604 272 Good
{Aug 29, 14 07:40:27.847 177  [Transient L1-L2 -75| 2995 279 Good
|Aug 29, 14 07:40:27.849 182  [Transient L2-13 -79 3060 80) Good
{Aug 29, 14 07:42:57.125 203  [Transient L3-L1 -83] 2214 285 Good
{Aug 29, 14 07:42:57.126 205 [Transient L1-G -48 2344 97 Good
{Aug 29, 14 07:42:57.127 213 |RMS Sag L1-L2 428] 33| 475 Minor
{Aug 29, 14 07:42:57.127 212 |RMS Sag L3-L1 428 33| 476 Minor
IAug 29, 14 07:42:57.127 215 [RMS Sag L1-G 247) 33| 274 Minor
{Aug 29, 14 07:42:57.127 216 |RMS Sag L2-L3 427 33| 477| Minor
{Aug 29, 14 07:42:57.128 202 [Transient L1-L2 -75| 3060 98] Good
|Aug 29, 14 07:42:57.130 206 [Transient L2-13 -81 3125 277) Good
{Aug 29, 14 07:45:46.043 235 |[RMS Sag L1-L2 425 33| 475 Minor
{Aug 29, 14 07:45:46.043 236 |RMS Sag L3-L1 428 33| 476 Minor
{Aug 29, 14 07:45:46.043 229 |RMS Sag L1-G 246 33| 274 Minor
{Aug 29, 14 07:45:46.043 230 |[RMS Sag L2-L3 431 33| 477 Minor
{Aug 29, 14 07:45:46.045 221 |[Transient L3-L1 -83] 2279 98] Good
{Aug 29, 14 07:45:46.045 223 [Transient L1-G -48| 2669 250 Good
{Aug 29, 14 07:45:46.049 224  [Transient L1-L2 -77 2995 303 Good
{Aug 29, 14 07:45:46.050 225 [Transient L2-L3 -76 3125] 96| Good
{Aug 29, 14 07:48:25.493 247 |RMS Sag L1-L2 434 25| 479 Minor
{Aug 29, 14 07:48:25.493 252  |RMS Sag L3-L1 425 33| 480 Minor
|Aug 29, 14 07:48:25.493 248 [RMS Sag L1-G 247] 33| 276 Minor
{Aug 29, 14 07:48:25.493 249 |RMS Sag L2-L3 433] 33| 481 Minor
IAug 29, 14 07:48:25.494 243  [Transient L2-L3 -76 1563 276 Good
IAug 29, 14 07:48:25.495 240  [Transient L3-L1 -83| 3320 69 Good
{Aug 29, 14 07:48:25.497 242  [Transient L1-G -48] 1497 251 Good
{Aug 29, 14 07:50:16.417 254 [Transient L3-L1 -72] 130 106 Good
{Aug 29, 14 07:51:08.710 272 |RMS Sag L3-L1 427 33| 475 Minor
{Aug 29, 14 07:51:08.710 266 |RMS Sag L1-G 249 33| 274 Good
|Aug 29, 14 07:51:08.710 267 [RMS Sag L2-13 428| 33| 476 Minor
{Aug 29, 14 07:51:08.714 263 [Transient L2-L3 -75) 1693 101 Good
{Aug 29, 14 07:51:08.716 257  [Transient L3-L1 -84 3320 257 Good
|Aug 29, 14 07:51:08.717 261  [Transient L1-G -49) 1693 72) Good
Parameters
RMS i RMS R i HF T i HF itivity RMS Sag ge Line Impedance
P1 =Nominal Volts | P1=Prev Nom Volts | P1 = Peak Voltage P1 = Sens Val P1 = Peak Voltage P1 = Impedance m Q
P2 = New Nom Volts | P2 = Duration uSec P2 = Duration mSec | P2 = Nom Volts
P3 = Phase Angle P3 = Nom Voltage

Comments:

Most significant events related to load changes and the impedance characteristics of the source. Sags, swells, and
impulses. Source may be undersized, or may be a device (transformer or power conditioner) incompatible with the load
current profile.

Copyright © 1996 Rx Monitoring Services, Inc.

Comments:
Quick explaination of what is happening and why.



SnapShots:

Time Based Events:
Snapshots are time based events, usually occurring at the start of the monitoring cycle and everyday
at 10AM.

9/12/2014
Snapshot
Site: 24306

Event 1554 - Saturday, Aug 30 2014 10:00:00

Volts Angle:
700

NTAVAVAVAVAVAVAVAVANR
NN NN

0
OO AN R =

NAVAVAVAVAVAVAVAVAN

-700

. Volts _

Comments:
AC Voltage Waveforms over the weekend

Copyright © 1996 Rx Monitoring Services, Inc.

These events are used to get a “baseline” of the incoming power conditions without a trigger
to properly diagnose and issues.



Harmonics:

Even/ Odd / THD%:
Calculated for each channel.

) 9/12/2014
Snapshot Harmonics

Site: 24306

Event 2318 - Wednesday, Sep 3 2014 10:00:00

THD%:

Odd THD%:  1.32 L2-G
EvenTHD%: 0.38

0.8%

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

Harmonic

Comments:
The harmonic content of the Voltage waveform during no-load / tly loaded conditions.

Copyright © 1996 Rx Monitoring Services, Inc.

Individual harmonics:
Calculated the 63rd harmonic.



High Frequency Plots:

High frequency events are plotted in

two formats,
1) Scatter Plot

[ Filter Good Events

Transient Scatter Plot
Site: 24306

8/28/2014 - 9/5/2014

9/10/2014

2) Additive / Subtractive / s
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Scatter Plot shows the events that are 100 ORI 3 2 L S T ey
captured on a per channel bases. Show- " o
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can occur. Conyih © 19 R Monirin S .
9/12/2014
Transient (Additive/Subtractive)
Site: 24306
[] Filter Good Events 8/28/2014 - 9/5/2014
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200 hd o
0 * 0.0 : .
" .: Py \:o . .
0
sl W s o .
2 M o" $.° e
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Date
Recommendations:

Negative going and arcing impulses are caused by Turn-On of the load being monitored. Source impedance may be high (soft source).

Copyright © 1996 Rx Monitoring Services, Inc.




High Frequency Impulses:

High frequency sampled at 2 million samples / second per channel
captures all events that may be missed by other power monitors.

High Frequency gives a close-up of the 60Hz wave, showing wave-
form faults that might be missed at lower frequency sample rates.

Transient
Site: 24306

Event 108 - Aug 29, 14 07:09:37.304

High Frequency

Each impulse is categorized
for quick reference of severity.

9/§2/2014

Peak: -526
Duration: 1432 uS
Severity: Moderate

L2-L3

600 \
400

200 \

Volts
o
~3

—
-200
AN \
-400 \,/
-600 r T T T ]
o ES &> R 'L@ P ﬂ’@
Time (uSecs)
Voltage Waveform L2-L3
1200
1000
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600 et | kM'A A
« 400 v \ V\/\\\
o 200
2% ~ 7 ~
.200 AN / AN /
-400 // d
-600
-800 r r
S NG A & % K
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Current Waveform L2 Current
10
A /\ANM
0 N v Vv
-10
[7/]
a
£ -20
<
-30
-40
-50 T T T
R NG A ¥ i) >
Time (ms)
Comments:

Impulse associated with equipment turn-on to standby mode.

Copyright © 1996 Rx Monitoring Services, Inc.



Voltage Sag /Surge:

RMS Voltage % deviation versus time:
These black marks show voltage sags or surges,
based on the RMS voltage level.

9/12/2014
Sags-Surges vs. Duration
Site: 24306
[] Filter Good Events 8/28/2014 - 9/5/2014
150

_ 125

©

£

£
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©
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o

o 75

2

>

2]

o

©

9 5

25 : : . . . . . . r
0 100 200 300 400 500 600 700 800 900 1000
Duration (Milliseconds)
| Severe 4 | Moderate 1 Minor | Good |

Recommendations:
All sags are related to load switch-on / inrush curgght, and are related to the source impedance. No utility sags / surges or events related to other facility loads.

Copyright © 1996 Rx Monitoring Services, Inc.

Voltage Ratings:
Plot colors are based off of equipment specifications so it is clear when RMS deviations
could cause system issues.



Waveform Capture:
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Voltage Logs:

9/10/2014
RMS Voltage Logs
Site: 24306
8/28/2014 - 9/5/2014
Wednesday, September 03, 2014 L1-L2
520
510
Standard format can show one day per
plot. 0
7 > ,\ "SR RN WV
gm Y \V\\‘WM wa\ﬂ W W
W
2 e ;V A Wﬂ
©
- i LN AN |
450
440 !
430 ‘ ‘
S T N e & & S S
Time
Thursday, September 04, 2014 L1-L2
520
. 510
Condensed format can show multiple
days in one page. L o0t e
y pg E‘BO\ WV\‘¥\M
2 40 “\U oA [
T
© 1
460 |
450 !
440 }
430
& S & & & & \,L;P \h@ @@ ®e° fﬁ@ :{LBQ
Time
Copyright © 1996 Rx Monitoring Services, Inc.
9/12/2014
RMS Voltage
Site: 24306 Max Lo/Hi: 469/501
Avg Lo/Hi: 460/500
Aug 28, 14 18:11 - Sep 05, 14 07:01 Min Lo/Hi: 412/499
L1->L2
505 -
500
495
490 i
.|‘ "’"1 .\q \”
485 ' \
480 ’
475 F
470
465
2 ]
§ 460 -
£ 455
450 - Aug 29, 14 11:51:45
g L1->L2 Min/ Max/ Avg Sep 02, 14 12:26:45  ||Sep 03, 14 12:41:45 Sep 04, 14 14:46:45
445 417.2/476.8/467.7 L1>L2 Min/Max/ Avg |L1->L2 Min/Max/Avg | {L1->L2 Min/ Max/ Avg
440 415.7/472.9/465.5  ||412.5/470.3/459.7 412.9/469.5/462.6
435
430
425
420
415
410 T T T T T T %I d
*3 o D > & > &
\V > < S 3 & &
QQ,\ @\ @\ 0c;,\ Qq\ @\ &\ 0c;,\
Time
—— L1>2Min = L1>L2 Max === L1->L2 Avg
Comments:
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RMS Current Logs
Site: 24306
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9/10/2014
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Peak Current Logs:
Give an estimation of the maximum
current draw from the system.

But if load profile is needed for a piece
of equipment Rx Monitoring Services
recommends using Waveform Capture
events.

Current Logs:

Current logs can be shown in two
formats,

1) RMS (128 Sample/cycle)

2) Peak (Single sample)

9/10/2014
Peak Current Logs
Site: 24306
Wednesday, September 03, 2014 L1 Current
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Temperature / Humidity Logs:

All power monitors can obtain Temperature and humidity data, either wireless

or though a connected sensor.

L 9/10/2014
Temp/Humidity Logs
Site: 24306
8/28/2014 - 9/5/2014
Temp Lo/Hi: 76/89 Spec : 62/82 Max C/H: 3 Temp Hum
Saturday, August 30, 2014 Hum Lo/Hi: 40/68  Spec:30/60  Max C/H: 5 Temp C/H Hum C/H
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Temp Lo/Hi: 76/89 Spec : 62/82 Max C/H: 3 Temp Hum
Sunday, August 31, 2014 Hum Lo/Hi: 40/68  Spec:30/60  Max C/H: 5 Temp C/H Hum C/H
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