PUMPSRELIABILITY alBFICIENCY (ENERM®@NITORINSYSTEM
PREM&A

INTRODUCTICMd TRAINING WEBINAR

by
www.PumpingMachinery.com
DrPump@PumpingMachinery.com

770-310-0866



http://www.pumpingmachinery.com/
mailto:DrPump@PumpingMachinery.com

As any rotating machinery, pumps must be:

a)- Reliable
b)- Efficient

Reliablemeansc runs a long time and do not falil

Efficientmeansg does not take excessive energy (cost) to do the job

The High Cost

: . of Low Efficiency




How do you measure Reliability?

Reliabilityg vibrations, temperatures, and other parameters versus time, I.e.
continual trendingg not just an occasional or periodic present value or an al:

- will your pump or motor crash and stop the plant process?




How do you measure Efficiency?

Efficiencyc how does hydraulic performance changes with time: does it take
more power, develops less head, pumps less flow, costing more to operate
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How much EnerngeS_nEfficielmst?

Consider a simple example:

How much energy (money) does a 3000 hp (2250 kW) pump, running
non-stop, consume per year, at a typical cost of $0.10 pesk\V?

The answer: 2250 x 24 x 365 x 041971.,000

If the pump efficiency is degraded by, say, Xi€ts approximately
$200,000wasted per year. But how efficierithe pump, truly? Can we
measure Itc simply, quickly, continually, anginexpensively?




How do plants address this issue today?

Approach 1 kKnownothing-do-nothing

Approach 2 do something, but not enough (periodic vibrations and temperature
monitoring on critical units)

Approach 3 USe expensive systems, such as SCADA, DCS, and similar. Usually mo
a few and most critical pumps, with shut down on vibration alarms. Historic trenc
may be available but typically too involved and cumbersome to review. Addition 1
assess health of other pumps (not initially considered when plant carti@enis
usually expensive, time consuming, and typically impractical.




PREM&Adoes the job for you:
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How does It work?

a. You can either buy or rent the system, or contract us to do the pump health audit
b. Each PREM&A module is custom built: for a single pump, or many pumps

C. You can use your existing probes or we provide probes:
A Vibration accelerometers: magpse, installed in minutes on bearing housing and/or other spots

A Temperature probes: also mdmpse, essentially attachnd-ready

A Pressure transducers (typically suction and discharge): usually added via Tees near existing gages
A Power (amps) monitors: usually a CT transformer around a motor lead or switchbox

A Flow monitor: from either an internal (such as mag meter, venturi, etc) or external (Suchkaasay etc)

d. Connect the probes to the PRES chassis and the chassis to the gateway box.
e. Turn on the poweg the system is transmitting, live, continually
f. Install software on your computer and watch data live streaming on the screen



What do you see on the screen?

TheSummary Screeshows the main menu entry with a quick summary of the incoming data:
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Pump Reliability and Energy Measurement Syste

Latest Data Set (2015-06-09 11:24:47):

Measurement/Calculation
Current Draw (A)
High Side Pressure (300) (psi)
Low Side Pressure (100) (psi)
Flow (gpm)
Pump Temperature (F)
Frame Temperature (F)
Pressure 3 (3000) (psi)
Pressure 4 (2500) (psi)
Pressure 5 (400) (psi)
Pressure 6 (2500) (psi)
Flow-large (gpm)
Power (hp)
Head (ft)
Efficiency (%)
Energy Waste ($)
Overall Vibration (Pump) (in/s)
Vibration Peak 1 (Pump) (in/s)
Vibration Peak 1 Freq (Pump) (Hz)
Vibration Peak 2 (Pump) (in/s)
Vibration Peak 2 Freq (Pump) (Hz)
Vibration Peak 3 (Pump) (in/s)
Vibration Peak 3 Freq (Pump) (Hz)
Vibration Peak 4 (Pump) (in/s)
Vibration Peak 4 Freq (Pump) (Hz)
Overall Vibration (Frame) (in/s)
Vibration Peak 1 (Frame) (in/s)




If you click oiTime Datdab, you see live data. The frequency of the data, its display times, and

warning/alarm values are ussettable. For examplgou can choose to take data each 2 seconds, displ:
every 10 seconds, issue warning at, say, 0.30 in/sec vibration (RMS), and alarm at 0.50 in/sec:
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You can select only the latest data (an hour), a day, a few month, or custom range including the entire history. You
can zoom and review any parameter by itself, or plot all or a many parameters as you need to review.



You can get the data FTabulaiform and download it on your spreadsheet:
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Summary
F'erfn_rmam:e Data 2015-06-01
_Tnmg Data 2015-06-01
Vibration FFT 2015-06-01
Tabular Data 2015-06-01
System Log 2015-06-01

4 2015-06-01

1232721
132731
132741
132751
13:28:02
132812
13:28:22
13:28:32
13:28:43
13:28:53
13:29:03
132915
132926
13:29:36
13:29:46
13:29:59
132011
13:30:21
13:30:31
13:30:42
13:30:52
13:31:02
13:31:12
13:31:23
13:31:33
13:31:43
13:31:563
13:32:06
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379
377
377
376
373
376
375
376
374
373
372

4.470
4.334
4. 364
4.385
4.394
4.439
4.318
4759
4788
4673
4.495
4.324
4,385
4.343
4.420
4,361
4.417
4 377
4. 361
4.399
4 370
4.381
4.395
4.418
4. 436
4313
4 379
4.418

High Side Pressure (300) (psi) Low Side Pressure (100} (psi)

0.016
0.190
0.027
0.056
0.065
0.093
0.029
0.185
0.153
0124
0.049
0112
0.067
0.020
0.120
0.067
0.034
0.098
-0.035
0.048
0.148
0.007
0.080
0108
0.002
0.008
0.056
-0.012

Flow (gpm}
2.431
2.449
2308
2406
2434
2428
2 457
2267
2111
2117
2223
2.400
2,425
2.420
2.2342
2.409
2.219
2419
2411
2474
2453
2372
2432
2382
2. 456
2407
2.394
2.406

Pump Temperature (F})
Q7. 742
a7.6523
a7 675
a7 . T42
a7 775
a7.813
a7. 790
Q7. 724
a7 .606
a7 527
a7 497
a7 421
a7.365
a7.3326
a7 .347
7. 367
a7.366
a7.351
a7.351
a7.335
a7.305
a7 327
a7 297
a7 289
a7 279
a7 213
a7 189
a7.254

Frame Temperature (F}

T4.872
T4.867
T4 866
T4.868
T4 867
T4.868
T4.863
74.859
74.848
T4.843
T4.842
74.840
T4.840
T4.835
T4.833
T4.829
T4.823
T4.817
74814
74807
T4.802
T4.800
4791
T4TT8
T4TT0
T4 T64
74753
T4.745
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For more detailed vibration analysis review,dpéictral frequency analygIisFT) is
taken also continually:

You can see 1X harmonic (running speed), 2X (misalignment?), blade pass, cavitation, and other FFT frequency constiimatsoos



