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Essential Asset Monitoring
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Our solution uses tested algorithms on a
combination of process and equipment data to
deliver asset health

Asset Health Indicator
Vibration Health/Alarm Health

Software Algorithm
Analyze for statistically
significant changes &

max/min limits

Process Data _ : - Equipment Data
Discharge/Suction P 1. 1 ,".yq_n_ggqpgggggg;qpmmpg!p_-g \ Velocity/PeakVue™
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Our solution uses tested algorithms on a
combination of process and equipment data

Process Data
Discharge P
Suction P
Strainer DP
Seal Oil P
Seal Oil Level
Hydrocarbon Detect

Pump Health Indicator
Bearing and Gear Wear
Pump Cavitation
Low Pump Head/Plugged Suction
Seal Leaks

Pre-Engineered
Software Algorithm

Equipment Data
Velocity
PeakVue

Pump Bearing T
Pump Speed
Run/Stop Indicator
Initial Baseline



Essential Asset Monitoring Suite

Pumps Heat Exchangers Blowers

Air-Cooled Exchangers Cooling Towers Compressors

Preconfigured applications built on AMS Asset Graphics software
which combines process and asset data obtained from the field to
report Overall Asset Health




EAM Home Page
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PUMP STOPPED COMPRESSOR STOPPED

Asset area

Click to open asset
Overview Page

: Asset Health
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EAM Asset Overview Page

Asset
Running/Stopped EMERSON

state . Process Management

PUMP101A RUN TIME 96.1 HRS SINCE OOS 3650.6 HRS

RUNNING - INPUTS CONFIGURATION

Health Details I Process
i parameters = =
PMO1_SEALPLO PN01_SEAPLHI
current Values 28.02 psig hﬁiﬂi hmmi

LIMITING PARAMETER |

VIBRATION 1 PMO01_SEALPPV .
0.50 kg/cm®

(__ DISCH_PRESS s T pwoi_sEALLAI )

29.99 psig | ]

# status Indicators | | 2,00 kglom? — [ _PwoisEAlLlo |

- [ A NORMAL

| PMO1_HCDETECT - e 51.00 %
NORMAL SNV BT D =

[ PMO1_CAVALM

NORMAL

L

60.00 kg/hr

Click to change
the service state

0.11 kg/lem?

Asset type

P_510_Cw_0V2

0.163 RMS 0.2159 RMS

P_510_CW_PKV1 P_510_CW_PKV2
Set Out of Service 1.907 G's 1891 G's

Parameter tags
i SC

Element Names

Switch Element Q
Names/Tag

Names EMERSON

Process Management



EAM Demo Asset Health Detalls

EMERSON

Process Management

Click to open
health details INPUTS CONFIGURATION

PUMP101A

runnine (D

Health Details
- E
LIMITING PARAMETER | § ZH0Zipsia - h b
VIBRATION1 - PM01_SEALPPV
g 0.50 kglcm?

NORMAL

9 status Indicators 7 B T PMO1_SEALLLO |
. 4 NORMAL |
T SEALLPV
PMO1_HCDETECT = 51.00 %
| NORMAL ABLE Sf um
NORMAL
SPEED_TAG.
1,500 RPM

60.00 kg/hr

PM01_STRDPPV
0.11 kg/lem?

L]
010

~ P_510_CW_OV1 P_510_CW_OV2 |
0.163 RMS 0.2159 RMS
P_510_CW_PKV1 P_510_CW_PKV2
Set Out of Service 907 G 1.891 G's

P_510_CW_TMP1 'PM01_BEAR2TPV
Element Names 41.01 °C 42.00 °C

&
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EAM Demo Asset Health Detalls

Overall / X
Health G 3 EMERSON

Process Management

Click to open
health details

INPUTS CONFIGURATION

Health Details I
LIMITING PARAMETER |
VIBRATION1

Minimum of all the
parameter health
® Health Details is the overall

PM01_SEALPLO PMO1_SEAPLHI
PMO1_SEALPPV |

Lo -,-\ s health
: o o PMO1_SEALLHI
veRsrous _ B = i

‘ - 1 ) PMO1_SUCTPPV ) . _
Status Indicators PEAKVUE 2 100 % I 2.01 kglem? e [ PMOI_SEALLLO |
: = ALARM HEALTH | 1 NORMAL )
{ PMO1_HCDETECT e 50.99 %
NORMAL HABLE S ok

PM01_CAVALM

NORMAL

'

60.00 kg/hr 1,500 RPM

PMO1_STRDPPV.

0.09 kg/cm?
P_510_cW ov2 |

0.154 RMS 0.2283 RMS

P_510_CW_PKV1 P_510_CW_PKV2

Set Out of Service 1.894 G's 1.801 G's

P_510_CW_TMP1 'PMO1_BEAR2TPV
Element Names 41.00 °C 42,00 °C

&
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EAM Inputs Page

Process
parameters
urrent values

RUN TIME 96.1 HRS SINCE OOS 3650.6 HRS

enable/disable

Horn

Alarm
acknowledge
button

~ROTECTION

EMERSON.
Process Management

button

PREDICTION PERFORMANCE

PROCESS CONFIGURATION

VIBRATION 1 0.156 RMS
PEAKVUE 1 1899 G's
VIBRATION 2 Dl i
PEAKV] Process
parameters
seecp=@Verage value
DISCHARGEP 29.97
SUCTIONP 201 kgicm?® 2.00
STRAINER AP 0.10  kglom® 0.10
PUMP HEAD 28.0 psig 28.02
BEAR TEMP 1 4099 °C 41.00
BEAR TEMP 2 4200 °c 42.00
SEAL PRESSURE 0.51  kglem? 0.50
PRESSURE - HI NORMAL
PRESSURE -LO NORMAL
SEAL LEVEL 51.01 % 51.00
LEVEL - HI NORMAL
LEVEL -LO NORMAL
HC LEAK NORMAL
CAVITATION (STD)

Baseline
Capture button

aanial

3
=

@

2.00

010 1QTR
2325 w
400 P4 @ |
FE E I - Bononon o8 u X
e  [EEEEE ® l

Trend window

Baseline
signatures

aJx
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EAM Inputs Limits Configuration Page

EMERSON

Process Management

PUMP101A Low alarm limit
runnine (D \\ INPUTS [ conFicuraTiON |

CURRENT ENABLE SUPPRESS HIGH ENABLE SUPPRESS

VIBRATION 1 0.155 RMS 0.0792 i~ m 0.3000 " I
PEAKVUE 1 1907 G's 0.0000 = - 5.1000 = )
VIBRATION 2 0213 RMS 0.0000 I = 0.3000 = =
PEAKVUE 2 1.898 G's 0.0000 m = 5.1000 ~ L
FLOW. 60.00  kglhr 30.00 1= C 500.00 i L
SPEED 1,500 RPM 750 ~ - 2700 i~ -
DISCHARGE P 2994 psig 15.03 i | 54.10 14 L]
SUCTIONP 200 kglem? 140 = = 500.00 r -
STRAINER AP 0.11  kglem® 0.00 L L 018 1= I
PUMP HEAD 27.9 psig 15.00 T=: =i = o
BEAR TEMP 1 4099 °C 0.00 r r 7381 1= =
BEAR TEMP 2 4200 c 0.00 i T 50.00 o4 [
SEAL PRESSURE 0.49  kglem® 0.25 = mf 500.00 m -
SEAL LEVEL 5099 % 2550 =2 - 9181 e w
CAVITATION (STD) 0.0276 PRE ALARM (=4 I = m
MISCELLANEOUS

&
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EAM Inputs Limits Configuration Page

EMERSON.

Process Management

Low alarm High alarm
enable check enable check ] d
runnine (D INPUTS [ CONFIGURATION |

CURRENT ENABLE SUPPRESS HIGH ENABLE SUPPRESS

PUMP101A RUN TIME 96.

VIBRATION 1 0.155 RMS 0.0792 2 I i
PEAKVUE 1 1907 G's 0.0000 - = ]
VIBRATION 2 0.213 RMS 0.0000 = 0.3000 = E
PEAKVUE 2 1.898 G's 0.0000 = 5.1000 ~ L
FLOW 60.00  kg/hr 0 i 500.00 - m
SPEED 1,500 RPM Low alarm 2100w 7 High alarm
DISCHAROER Zatiea suppress check = suppress check__
SUCTION P 2.00 kgl/em? 40 ~ T 500.00 Il =
STRAINER AP 011 kglem® 0.00 - - 0.18 i L]
PUMP HEAD 27.9 psig 15.00 I =) = =
BEAR TEMP 1 4099 °C 0.00 | 1] 7381 1= -
BEAR TEMP 2 4200 c 0.00 T L] 50.00 = [
SEAL PRESSURE 0.49  kglem? 0.25 = mf 500.00 ml -
SEAL LEVEL 5099 % 2550 =2 - 9181 e w
CAVITATION (STD) 0.0276 PRE ALARM (=4 - = i
MISCELLANEOUS

&
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EAM Inputs Limits Configuration Page

PUMP101A

RUN TIME 0 HRS SINCE OOS 3360.5 HRS

runnine (D
CURRENT ENABLE SUPPRESS

VIBRATION 1 0.454 RMS 0.1000 = m 0.3000 "

PEAKVUE 1 1907 G's 1.0000 - - =4
VIBRATION 2 0214 RMS 0.1000 ] ] AIarm |Im|t

PEAKVUE 2 1.900 G's 1.0000 i . q
configuration
FLOW 60.00  kgfhr 30.00 = Ci window

SPEED 1,500 RPM 750 |7' = 2700 =

DISCHARGE P 29.94 psig 15.00 =2 1] 50.00 1=

SUCTION P 2.00 kglem? 1.00 = I} 5.00 )

STRAINER AP 010 kglem® 0.00 = = 0.18 =

PUMP HEAD 0.17 = = =

Click on the row to
BEAR TEMI n alarm ||m |t 0.00 | 1] 73.79 =
BEAR TEl opel . ) 0.00 - - 75.00 =
configuration
SEAL PRESSUI . 0.25 | 5.00

window B D L

SEAL LEVEL 25.50 ~ I 9179 2

CAVITATION (STD) 0.0485 PRE ALARM =4 i =

MISCELLANEOUS

-

e e|| e e 0 el e

LOw LiMIT
MULTIPLIER (A)
BIAS (B)

ENB AUTO LIMIT

HIGH LIMIT
MULTIPLIER (A)
BIAS (B)
ENB AUTO LIMIT

BASELINE (BL)
LIMIT FORMULA

AVERAGE

INPUT LIMITS VSP SETUP RESETLIMITS

EMERSON.

Process Management

1.00  kgfem?®
0.5000
0.0000
~

500 kglem?®

(A"BL)+B

EMERSON

Process Management



EAM Demo ‘Export’ feature

EMERSON.

Process Management

FIN FAN 101A RUN TIME 0.1 HRS SINCE OOS 1487.4 HRS

runeine (D INPUTS CONFIGURATION
CURRENT ENABLE SUPPRESS HIGH ENABLE SUPPRESS MISCELLANEO|

VIBRATION 1 0.221 RMS 0.1155. 4 I 0.3000 4 r BL CAPTURE MODE AUTO
PEAKVUE 1 1921 G's 0.0000 = 51000 I BL CAPTURE DELAY 120  SECONDS
VIBRATION 2 0.226 RMS 0.0000 I L 0.3000 i -
PEAKVUE 2 1927 &' 0.0000 - I S = - BLLAST GAPTURED | 15:47:51 00/26/2012
VIBRATION 3 0.223 RMS 0.0000 i |~‘ 03000 |.,-‘ - Click to open
PEAKVUE 3 1924 G's 0.0000 | - 51000 ~ - S Data Ex pO rt
VIBRATION 4 0.232 RMS 0.0000 I = 0.3000 2 [
| PEAKVUE 4 1.938 G's 0.0000 [m ‘m 5.1000 1= L] MANAGE ASSET SNAPSHOTS page
SPEED 1,550 RPM 775 = [ 2790 = -
EXPORT
ENERGY 441 A 222.99 il L
BEAR TEMP 1 39.99 °F 0.00 I 0 72,02 v u
BEAR TEMP 2 40.00 °F 0.00 L | 72.01 i =
AIR IN TEMP 12.00 °F 961 = i 21.61 I -
AIR OUT TEMP 35.00 °F 27.99 =4 i 62.99 i L
AR AT 23.00 °F 18.39 = T 4137 = -
PROCESS IN TEMP 42.00 °F 33.59 = mf 75.58 1= i
PROCESS OUT TEMP 3499 °F 28.01 =2 - 63.01 2 =
PROCESS AT 7.01 °F 5.59 = - 1257 = =
ACT PITCH 29.99 % 24.00 i mi 5399 = [
LVR POS DEV aank rxaxe TS| [

&
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EAM Demo ‘Export’ feature

Enter tht_a interval h E,!‘gﬁ,.'}.ﬁgﬂt
for which the

data export is
\ required PROCESS

Select the data
sampling
frequency

RUN TIME 0.1 HRS SINCE OOS 1487.3 HRS

i
5SEC 1MIN 30MIN 4HR 1DAY 2DAY 7DAY il )
DATA SAMPLING FREQ = - | L ~ L i FROM TIME
EXPORT FILE NAME FIN FAN 101A_09262012_1551 TO TIME 09 26 2012 15 51 11

CURRENT ~ AVERAGE  BASELINE  XBARBAR ucL R RBAR HEALTH CURRENT AVERAGE BASELINE

VIBRATION1 |7 " - % v & = " ) 'SPEED 4 i I
PEAKVUE 1 v - 2 ~ ~ ~ iz i ENERGY i~ l7 ~
VIBRATIONZ 4 i 17 ~ 4 = " BEAR TEMP 1 = = =

PEAKVUE2Z [© I ~ =2 I = = = BEAR TEMP 2 v
VIBRATION3 7 17 2 ~ V i » " AIR IN TEMP. I
PEAKVUES 4 2 ~ 4 ~ 2 4 AROUTTEWP
VIBRATIONG = ~ =2 = = P = PROCESS IN TEMP »

PROCESS OUT TEP Click ‘Export’ to
generate the data

export file that is

<
q
q

q
<
q
Q

PEAKVUE 4

ACTLVR POS

q

ACT PITCH

<

Select the LVRPOSDEV [~
pa;ameter t)t/pe PITGHDEV [
or expor
required OVERALL HEALTH OR click this to

select all the
listed parameters

&
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EAM Demo Asset Trends

AMS Suite: Asset Graphics &
EMERSON.
rocess Mai )ement

PUMP101A RUN TIME 96.2 HRS SINCE OOS 3650.6 HRS

[ . PP ) ON E
runnine (D [ " coNFIGURATION

ov1_PV XJ DISCH_P_PV XJ ova_pv XJ Scales
sz ozoe
5MIN
e oarens
s 1HR
P oazmne
e a2
Dot & 1DAY
zm camss

Click to open
trend window

EMERSON.

Process Management



EAM Demo Event Viewer Display

EMERSON.

Process Management

AREA A AREA B

ASSET OPTIMISATION
NO ACTIVE ALARM 1 | NO ACTIVE ALARM
X, AMS Asset Graphics 5.4 ER'MM"IHM]‘
(%) Fle Edit View Window ?
History |33 current |
Yl 2 E& e
™ 00S Time. Aam et I Status

5/3/2012431:47 P [PRE CAVITATON ert ot
2 VIBRATION 1 INCREASING TREND DETECTED Went aut PUT0TA
CAVITATION ert ot P 101A
HIGH PEAKVUE VIBRATION 1 Wert out PM01A
HGH VIBRATION 1 Wert out P 101A
VIBRATION 1 INCREASING TREND DETECTED Acknowledged P 101A
CAVITATION Acknowledged P 101A
HIGH PEAKVUE VIBRATION 1 Acknowledged  PM101A
HIGH VIBRATION 1 P 101A
9/3/2012431:02PH  PRE CAVITATION Ackrowledged  PM101A
9/3/201242742PM VIBRATION 1 INCREASING TREND DETECTED Camein PMI0A
9/3/2012427:37PM  CAVITATION Camein FM101A
9/3/2012427.32PM  HIGH PEAKVUE VIBRATION 1 Camein PMI0A
HGH VIBRATION 1 Camein P 101A
PRE CAVITATION Camein PMD1A
HORN DISABLED Wert out cuM01A
HORN DISABLED Camein M 101A
HORN DISABLED Went aut cM01A
HORN DISABLED Camein CM101A
0| 9/3/201212:1557 PM_HIGH BLWR DIFF PRESSURE Camein P 101A

9/3/2012 - 9/3/2012

Filter active

Click to open
event log

EMERSON

Process Management
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PUMP HEALTH MONITORING

Refinery Solutions

Pump Health
Monitoring for
Improved
Safety,
Reliability,
and
Operations

EMERSON.

Process Management




Importance of Pump Health Monitoring

There are
approximately 200
process pumps in the
average refinery,
chemical or
petrochemical plant.

I -7 UNMONITORED

Typically, only 10% of
the most critical pumps
have on-line health
monitoring. As many as
90% of process pumps
are manually or not
monitored at all.

R

.
o 10%

ONLINE

‘e B0

MANUAL OR

40%
MANUAL
MONITORING

40% of total process
pumps are considered
“essential” pumps that
are manually monitored

D
10% 9
ONLINE (@)

MONITORING 7 <

Manual monitoring is not
always enough to identify
degrading performance
and take action.

Pump failures can cause
process upsets and
downtime, taking hours
or days to recover
normal operations.




Looking at a typical Pump Root Cause & Effect
Diagram

Pump failure can impact several process areas

Process Equipment Environmental Business
Root Cause Change Impact Impact Impact
| | !

Poor value Pump operating | Safety M= FEvening News

control leads atlessthan ¢ Incident
to restricted B minimum flow

discharge flow i } Hazardou Fines/Citations

Release

Government
Reportin

Plugged Suction :
trainer Pressure Drop Production

Interruption

Badinscl Premature
at ns a — Bearing »
Wear

‘ i o

Excess Vibration §

Shaft

Undet_e_cted N Abl)plimal A\{Ulddp!&i _
Conditions Situations Consequences

&

&
EMERSON
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Only with Emerson...
Address every critical root cause...

Pressure Seal
; (Discharge, Differential Fluid Temperature
Impacting and Seal Fluid) Level

Peak

Leak
Detection

Fault Condition Vibration
Vibration & |
Cavitation = | =
Bearing fault =]

Pre-cavitation

Low head

B &
&

Low Discharge
Seal Pressure
Low Suction
Low Flow
Strainer Fault

Seal Failure

v/

EMERSON.
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...using pre-engineered algorithms on a combination
of process and equipment data to report asset

health

Process Data
Discharge P
Suction P
Strainer DP
Seal OIl P
Seal Ol Level
Hydrocarbon Detect

Pump Health Indicator
Pump Vibration
Pump Cavitation
Bearing Temperature
Strainer Plugging
Seal Fluid/Hydrocarbon Leaks

Pre-Engineered
Software Algorithm

B L

Early warning system that
can be easily understood;
don’t need machinery
expert to interpret

Provide early warning of
impending failure and
abnormal operation
without spurious alarms

Equipment Data
Overall Velocity
PeakVue
Pump Bearing T
Pump Speed
Run/Stop Indicator
Initial Baseline



Pump cavitation detection

PUMP101A RUN TIME 0.8 HRS SINCE OOS 4459.4 HRS

Health Details J - N\ = e e e e e e e e e e e = e = P _I'O_CES_S _& _E(_:] lil Errlef t_lrlp_u t_S ______________

LIMITING PARAMETER | Get early detection of , “ommiaL : Hﬁz_ 1
" ALARMHEALTH | pump cavitation - "~ Pwoiseaeey | |
1

30.61 psig

9 status Indicators | | e — B¢ T PuoisEALLLO |

NORMAL
PMi

T [ 5100 %

NORMAL

NORMAL

[ Pworrowey ) -_—-_ eate
60.01 kg/hr ; '_' 1,500 RPM

0.11 kglem?
___P_s10.0W 0V
0.165 RMS 0.2178 RMS
_PKV1 P_510_CW_PKV!

Set Out of Service 1.903 G's

P_510_CW_PK!
1.894 G's

510 cn w1

42.00 °C

Element Names




Early Cavitation Warning with Process Data

PUMP101A RUN TIME 0.9 HRS SINCE OOS 4459.4 HRS PROTECTION

RUNNlN(- PRE CAVlTATth @ PROCESS I-< ;‘!‘
CURRENT AVERAGE oVt PV >j ov2 PV ﬂ PKV1_PY >j PKVZ PV >j DISCH P_SD PV >j o

kel
VIBRATION 1 0.162 RMS 01598 0.1600 52 2
PEAKVUE 1 1897 G's 1.8991 1.8513 N _ 3 b e . 3 LS )
VIBRATION 2 0220 RMS 0.2219 02260 o o
PEAKVUE 2 1.901 G's 19014 1.9000 " o 1DAY
FLOW 60.00  kghr 60.00 60.00 ot W
SPEED 1,500 RPM 1,500 1,600 0z —41 b
DISCHARGE P 30.34 psig 30.08 29.99 8% 0w TMTH
SUCTION P 200 kglem? 2.00 201 v = _J
STRAINER AP 010  kglem? 0.10 0.10 T - w
PUMP HEAD 284 psig 28.44 14.64 i . . . 1YR
e —— P it on | Std Dev of Discharge Press High — @
BEAR TEMP 2 4200 °c 42.00 4200 i TR BT B BT BC BE BT BT BT BT BT BT BT BT BT BT BT BT BT B B BT 8- £f - &t _J
SEAL PRESSURE 049  kglem? 0.50 049 o
PRESSURE - HI NORMAL
REESSPREE HORMAL 1111/2012 6:10:44 AM PRE CAVITATION 5
SEAL LEVEL 5101 % 51.00 51.00 - -
LEVEL-H NORMAL Discharge pressure is expected to change over
LEVEL- Lo NORMAL its operating curve. It's variation will be detected
B I using a standard deviation parameter to avoid
GAVITATION (STD) (C 0.3086 > 0.3238 00z false alerts




