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NEED TO
MONITOR
DYNAMIC

CORROSION
RATES

High quality
automated
thickness data

PCM System lay out allows a multi sensor setup
for big data and analytics to increase reliability of
your asset integrity.
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Cable length <10M
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Mini Field Agent

Mote Mote Manager /
(lleT gateway)

(up to 100 per
mote manager)

~Sensors on Asset
(up to 64 per mote)

z 3 —
ATEX area (up to zone 0) Non-ATEX area Office or Control Room

Combines cloud-based software built with Rightrax

Cloud based software PM installed sensors to monitor the loss of interior
H ™ H wall thickness of pipes, tanks, and vessels. By
POSSIbIIIty of facilitating the collection of data on wall thickness

Predictive Wall Loss and temperature, this solution enables the
Analvtics intelligent management of wall loss, supports asset
y integrity programs, and drives d increase in uptime.
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“Help me anticipate, and then optimize my
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HOW WOULD YOU LIKE TO
INSPECT THESE?

WHAT ARE CRITICAL AREAS?
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1. Eﬁ%*ﬁﬂj T3> H— Tfi?fﬁi » Hardware Cloud-based software Services and support
2. T—HEBENT DT —FMmERiil |'
3. MEREARDT—FZNITTDITT RNR—X |
DYIKNITT Collecting data: small profile installed sensors Clamping straps
Proprietary SolGel - eliminates need for couplant, adhesives, orwelding g?;im“ ::-:m"
% 5“ ﬂsiﬁ 4 S, l\ 1"x1" footprint - Fits under insulation
Bl S H— Precision = 0.79 mil /0.02 mm

EUY (5F L) /\w>FU —Fap UT frequency - 5 MHz
AR i51EE. PeER L ATEX certified/F M approved

Wireless ultrasonic monitoring:

Mote - 64 sensors
= P Fully self-contained
) Battery powered - 5 year lifespan |»
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Pipe diameter
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Proprietary SolGel - eliminates need for couplant, adhesives, or welding

25x25mm footprint - Fits under insulation

Precision - 0.02 mm

ATEX certified Cable length <10M
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Sensors on Asset Mote
(up to 64 per mote) (up to 100 per

mote manager)

Wireless Mesh Network
(up to 400m clear line of sight)

ATEX area (up to zone 0)
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Mote Manager Mini Field Agent
(lloT gateway)

- & -
Non-ATEX areaq Office or Control Room
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osl TCPIP B6LoWPAN stack example Wi-Fi’ stack example ISA100.11a

HTTP

[ TCP

Network Internet Protocol (IP) Ml " ml Paths

6LoWPAN (IETF RFC 4944)

Data link f | |Upper Data Link ISA100.11a | | | Byte Oriented, Token, | | TDMA, Channel Hopping |
Network YAE IEEE 802.15.4 Master/Slave Protocol IEEE 802.15.4
Access ah Analog & Digital

Physical IEEE 802.15.4 (2,4Ghz) Signaling 4.20mA IEEE 802.15.4 (2,4GHz)

Wired (FSK/PSK/RS485) Wireless 2.4 GHz

Future - 2022
Currently Hrare
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Predictive Corrosion Management

@} STERLING

View by
QO ASSETS (03)
® SECTIONS (75)

PROCESS AREA

O

Caoking

HydroTreatment
HydroTreatment
HydroTreatment

HydroTreatment

Filtered by Section Health X Clear All

D?D
2

00

® Section 1
Asset 1
Sterling | Coking

e Section 2
Asset 1
Sterling | Coking

Section 1
Asset 2
Sterling | Coking

1 2 Sensors
a

10 Sensors
a

9 Sensors

1] 2]

0.04 mm/year

Measuring Point 12

0.04 mm/year

Measuring Point 12

003 mm/year

Measuring Point 12

0.07 mm/year

Measuring Point 2

0.06 mm/year

Measuring Point 2

0.06 mm/year

Measuring Point 2

~ 31 Days

~ 32 Days

"'SSDays Q 4 =

secton » Section-1 Dashboard = i
CoboDrumcrz Cq;:gjcq;q ;([P&w&
wecan e Section 3
o P SECTION HEALTH D:[j Asset 3 10 Sensors 003 mm/year 0.06 mm/year Not Analysed
v e sernon 1R 1002018130108 1005, 626 Clear All Sterling | Coking E Measuring Point 12 Measuring Point 2
| [l et (I o s (@) B P Fihored Dt W Critical (7)
01/02/2018
a+ = Warning (30) :
0 0 * Section 4
W Average (38) E Asset 3 7 Sensors 0.03 mm/year 0.06 mm/year 37 Days
Sterling | Coking Measuring Point 12 Measuring Point 2
- =l Hitase B o — {diiiaupauiiassoleiisiiassaadeoluiisoNetunisibiNeiiinus ol iiio o eiuiiisiassisoMysiisiisiiioaconcbaoRSEoNSisissEsinaviamuncioaliuisison
.: 6.260

o Apr-09 00:00 Apr-1000:00
Tima {nancssconds)

ER SECTION-1-HPT 10:04-2018 130104 25041 65
EE ] SECTION-1:HF5 10:06-2018 130104 iz 6268 1H 1D 1W 1M 3M 6M 1Y
s e SECTION-1-HP3 10:04-2018 130104 T X
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Wallthickness Prediction Chart

Measurement Point: $2-MPO3 v ’ ‘ Long Term v 4.3573 mmlyear
171.54729 mils/year

—o— Wallthickness —e— Predicted Wallthickness

No. of days to breach critical threshold: 427
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M|
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[ Arial v 9 v A A Ao =vizv | ==

B | e xxie 2omaai | )R G o) « PCMYJ DI T7IE. RES
= | NIZEEE Tl S5 — hafERk U
x99,
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1]

EEE

Bee:

Subject: FW: PCM Alerts

Baker Hughes >3

Predictive Corrosion Management ZT *ﬁ / | \/r / |\j:) E-%/]\én
Alert Notification for QA_AlertCustomer - QA_AlertPlant1
SATURDAY, MAY 9, 2020 time at 21:08:57 E{ g

MeasurePoint Name State Since

QAAlert_ProcessAreal > QAAlert_Asset1 > Warning 07-May-2020
QAAlert_Section1 > QAAlert EMP02 09:55:33 \ Yré$—+t \‘ ~
QAAlert_ProcessAreal —> QAAlert_Asset] —> i 07 2y-2020 k ;[l\ \ J I\ Ij —_ 7/\0) T "}_l.:j:) M\g
QAAlert_Section1 > QAAlert EMP01 10:53:49
QAAlert_ProcessAreal > QAAlert_Asset1 -> Warning 07-May-2020
QAAlert_Section1 > QAAlert EMP04 11:11:06
QAAlert_ProcessAreal --> QAAlert_Asset1 --> -07-May-2020

QAAlert_Section1 --> QAAlert_ EMP03 11:11:53

Please click here to Log into for detailed information on Wall Thickness charts.

Please contact BHGE Digital Support to log any concerns or issues.

Email: BHGEDigital.Support@ge.com
Phone: + 1 (855) 348-8996

© 2020 Baker Hughes

Copyright 2020 Baker Hughes Company LLC. All rights reserved.

SCR-2019-256_Rev.2



ARFv > BEBEII—5—%. TOF

v V] SECTION-1-MP4 28-03-2018 04:08:45 19.277 6.269

- 1

£ 2450ns/-2419 = 4570ns/-1865

I 2060 ns /-120.00 :280ns/1574

Raw Data () Band Pass Filtered Data

[ 5 | [T EmIa— | [ 2nd EEmIO— | Q + =

Amplitude |
o
1

-500

-1,000

-1,500
-2,000 {

-2,500 I

"%_

T T T A T T
0 i 1,000 2,000 g 3,000 4,000 : 5,000 6,000

Time [nanncarnnds)

Copyright 2019 Baker Hughes Company LLC. All rights reserved. Baker Hug hes 8
SCR-2019-256_Rev.2



7 —A T AMN— - REST API

PCMY D DT )74,

T
ES

> —A& %t U CAPM (Asset Perfomance

Management Tool) (CX{E9 DEEEZIRIK TS XTI,

Request Parameters

The fallowing parameters must be includedin the request.
Parameter Data Type
startTime Long

Format: date-time
* 1SOB601

*  Unix Epoch (in
milliseconds)

Description
Starting date
of the
timeframe for
which
historical data
must be
retrieved

Value
startTime should not be null.

Enter the date in one of the
following formats:

* 5555555555588
Examples:

e 1483230711000
NOTE: The startDate
and endDate range cannot
exceed more than 31 days.
NOTE: If both the
startDateand endDate

values are the same, the API
returns data for that day.

endTime String
Format: date-time
* 1508601

«  UnixEpoch (in
milliseconds)

Ending date of
the timeframe
for which
historical data
must be
retrieved

The default value is the
current date and time.

Enter the date in one of the
following formats:

® 5555555555555
Examples:

* 1485387111000

customerld String

Required

Customer Id

Provided by BH
Enter the exact customer Id
as it exists in all data
records.

This field is case-sensitive.

See Alsa: Obtain

Authorization Credentials

42 Copyright 2020 Baker Hughes Company LLC. All rights reserved.

Example Response: JSON
[

"sectionId": "46790bl10-44cc-36¢c4-9ccd-bc8ldfbo6258a",
"sectionName": "P1-3057",

"measurementPosition": "P1-CC1l",

"timestamp": "1504310400000",

"wallThickness": 6.191,

"temperature": 26.2,

"parentAssetName": "GS16",

"id": "7f49%bpbfd-35ac-45ff-86eb-974ad3d9%b2ac"

Baker Hughes S3
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What'sis in PCM 2.1

Wallthickness Temperature Timeseries

WSENP ) BSSMP0Z (it B SAMPOS e B S4MPO frary BISAMPOS il BESAMPOE i) BSAMPOF (n B SEMPOS il B SEMPOS Gre) BSSMPI0 (i BSENPTY i) BSAMPIZ (e B SEMPTS fl BSEMPU i)

WSEMEE o) 0 SEMPIE (it B Tempera...(C) B Terpera. 1)

5.00

Wall Thickness (mm)

0.00

43

Corrosion Rate Calculator

Measurement Point: RRMP4 o fj  StartDate:01-09-2020 12.00:00 A CALCULATE CORROSION RATE
End Date : 30-09-2020 11:59:59 PM

Corrosion Rate in mm: 0.61702 mm/yaar

PCM Lite~>E S 77)LF+vY M

wHDT SO R— ~ -

=EE=ZSU>D -
1Y DmEELE
NENELDEERRI—YH—a>9—T1T1 X

-

-
-~

Managemenf = PC

Note: Configuration to be done only after installation if required and ensure PCM application
is running

- Configure IP/DNS
o - Configure Proxy
M M\'WA/\ M 2550 € - Generate and upload self-signed certificate ¢mmmm
)| W vl

u‘
v
25.00 § - Upload CA provided certificate
g
za50 8 Back
24.00
Baker Hughes &3
00:00 12:00 00:00 12:00 og:00 12:00 00:00 12:00
et 11, 2020 et 12, 2020 et 13, 2020 0ct 14, 2020
B oo Ny S AP I . L . yaggzeet
- - I
X - TIMESTAMP
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J—ARAA7«4 [FHZERBEI1=vY b
Corrosion circuits o FeAnapsr <
el

Gas
Treating

Overhead
Condenser
(or Fin Fans)

e

l » Naphtha

Water Wash &
Chemical Injection
(Caustic based on
25-ppm max
Chloride levels)

Type 316/317SS s

Eﬂ c:lo; -5 5%-9% Cr-Mo
ude L

— Stripper :

l':?‘(‘ / Column Notes:

Vessel shell and nozzles are normally
CS or 5% Cr-Mo (either solid or clad).
The vessel could be clad with type 316/317

Kerosone ﬁ to protect against Naphtenic Acid Corrosion
= Stripper
0 [=]
Potential for ER Corrosion
Monitoring and PCM. Kerosene
| Diesel
~565°C Stripper
h' 5‘*1“! ~1050°F
Atmospheric Diesel
Furnace
AGO ey
Stripper 265
Atmospheric
Gas Oil
Chemical Injection . Residue (fuel oil)
(if Nap Acid present) g 4 Vacuum Heater
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CDU OVHD \DIRZE

O n e _Stage OV H D Pipe OD 12"-60", ops temp 200°F-320°F x Required

3
= — 1 g < iona
mE—RNR3IDDSFUA 3 options
E—XF—ZA—/—Aw R Lyt
:Eﬁﬂj_/ (_/\‘\J h/_EQEO) |\5A'jl‘y |\ - ML 3] Pipe OD6-18"
ipe "-30" Ops temp 90°F-320°F
—BEBRA—/\—Awv |\/ —EBEHORSARSA Opsptzngsgc’F-?sooF IJJ peeme
- cuL#a |
1 B= TOP PUMPAROUND . (ACCUMULATOR)
PCMDiE FIEFR :
Ww —_— Pipe OD8 -30”
JBELULYITWNY -2 DFFE CRUDE Ops temp 80°F-350°F WATER DRAW
TOWER
SEAtT> Y —<4000°C [ 752°F; BiEA T (CEREBET D -
ACEE<72" A 15
> — 18Rkl
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DRINR—RXA 2 ANRDIS 3 > (RBI)
« BEANDZXLDFFE
- LB EREEPTORE
« UROCEDWHALFETOT S LDFHFE

1IE U ULVIBERDUNEE

- HREURLLEZ>Y—FT—4
. SMERRERER

- NET—4

. NDTO#ER

- JOBXRERKU—
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- REEHE
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Copyright 2019 Baker Hughes Company LLC. All rights reserved.

Baker Hughes S3

SCR-2019-256_Rev.2



PCM: ERREHIEAA U Y k O®m
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REERDHIR: - BESGMZT6~1SHAEER
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)|
Baker Hughes =3 PREDICTIVE CORROSION MANAGEMENT

é Asset Name ID

X Forecast Analysis
Dﬁﬂ ® SECTION1 -~ 12 Sensors 0404 mm/year 0.07 mi

Critical - Peint 1 H Measuring Point & Measuring Poir

WALL THICKNESS AND TEMPERATURE ~ A-SCAN H2S Level (ppm)

1200 ‘r—“] 23 /12 /2018 X

Wall Thickness

= = Vi M roint: [ Point2 M Points [l Pointa [l Points [l Point6 r:] N +
BH Digital D45 o

o 2 FYUALERDIZSHDWhat-If D1
FRIES)LDFRR

Pressure (psi)

-+
Pipe Diameter {mm) 300 mm
Yield Strength (psi) 800 psi
Pipe Pressure (psi) 600 psi

RN A A (FNEER (C R FE R
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Baker Hughes S3 PREDICTIVE CORROSION MANAGEMENT Home

€ Pcm_section_view & FORECAST SCENARIO FORECAST

. X reseT | TN
CrudeSectionl 3 Sensors O mm/year 0.003961 mm/y

DEU Assetl - N g A e e
BakersPlant1 | ProcessAreal ﬂ E < MP2-Location6 MP2-Location6 Measurement Position MP3-Location22 ™
Scenario Name
WALL THICKNESS AND TEMPERATURE A-SCAN

WALL THICKNESS
H2S Level (ppm)

Ig It I B 1p3-Location22(mm) 1 t Location25 M MP2-Locations_thickness_Median(mm) Wwod 22> 00000 |® 03/12/2018 X

© b—_ Xﬁ*ﬁ*ﬁ%ﬁgt\\ :/j_ IJ Runnirng prediction...
j%tt$ﬁﬂﬁg BRember 2018 Pressure (psi)

18 e
18.31914 =

— -
« FHET )L RIS ——— X
L/ TE_E/___]_\ 15.22423 = 20 |F  30/04/2018 Ar
13.67678 = Pipe Diameter (in) 6.75in
12.12933 = Yield Strength (ksi) 58 ksi
10.58187 ~ Pipe Pressure (psi) 14.6959 psi
9.034417 <
7.486963 =
5.939509
4.392054 <
2018 2021 2024 2026 2029 2032 2035 2037
X - TIMESTAMP S L

Wall loss predictive analytic is in development
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Baker Hughes S3

é Process Flow name

Process Flow Name

Customer Process Flow Config

Shell

Plant Process Area

Sterling Process Area Name

PCM lonic Model

Mar1,2018 - Aug 31,2018 ~

Overhead Convergence Status

2 Stage 12/100

Desalter

1 Stage . DataTemplate °

OVERHEAD TI TEMPERATURE

39

Results
All Results ‘ Current Results
CONVERGENCE STATUS Showing 1 to 10 of 100 results
DATE
DD/MM/YYYY
100 DD/MM/YYYY

‘ ®  DD/MM/YYYY

®  DD/MM/YYYY

94

39

94

Copyright 2019 Baker Hughes Company LLC. All rights reserved.

OVERHEAD FLASH CALCULATED TEMP.

209

294

209

294

EXPORT

Y

DIFFERENCE

+170

+175

+170

+175

Actions

BEOTHeED ...
. 150 L

« A—J—Ay RERE

XTI H—

S Skfl...

« Wet reflux will be a problem
« KBFZAT LADESIRA]
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