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Flowserve Overview
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Flowserve is the recognized world leader in supplying
pumps, valves, seals automation and services to the
power, oil, gas, chemical and other industries.

With more than 14,000 employees in more than 56
countries, we combine our global reach with a local
presence.

Serving the process industries with a strong history of
brand names and industry experience
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Flowserve History

= The Flowserve heritage dates
back to the 1790 founding of
Simpson & Thompson

= The company was created in
1997 with the merger of two
leading fluid motion and control
companies — BW/IP and Durco
International

= The Flowserve Corporation
includes more than 50
companies and product brands
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Breadth of Flowserve Products

Valves Pumps Seals

» Ball Valves » Multi-Stage Pumps » Mechanical Seals
» Plug Valves » Vertical Pumps » Bellows
» Gate, Globe, Check Valves » High Pressure Pumps » Compressors
» Globe Control Valves » Multi-Phase pumps » Lift-Off, Dry Running
» Rotary Control Valves » ANSI/API/ISO Pumps » Mixer
b Actuators » Specialty Products » Pusher
» Steam Valves and Traps » Hydraulic Decoking » Steam
» Positioners » LNG Expanders » Standard Cartridge
» Switches » Ebullators » Slurry
» Services P Services b Services

Oil and Gas (Exploration, Pipeline, Refining) - Power Generation - Chemicals -

Food and Beverage Waste Water - Clean Water - Aerospace
Pharmaceuticals + Agriculture - Navy/Marine
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Hydraulic Decoking Systems

Flowserve is the recognized world leader for decoking

= Combined technology of W MPACIFIC
heritage companies
= Reliable operation since 1938

= Operating in over 150 delayed coker units worldwide

WORTHINGTON

Continuously developing solutions to improve
safety, reliability and value to refiners
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Challenges facing end users

"Operating

~—~
FLOWSERVE
:

Reduced operating budgets flat
Rising energy costs

Spare parts inventory

* Availability, carrying costs

Unplanned or Emergency breakdowns
Lack of useful data / too much data

* Expertise in what it all means

Aging workforce

« Rotating equipment expertise retiring
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Reducing Cost & Maximizing Reliability

Maintenance Models

A
Fix it before
poc it breaks
a
| .
= Planned
8 Fix it after
> it breaks Predictable
= . Scheduled
= Reactive Coordinated
£ Don’t fix it
o . Unpredictable
= Regressive
Q
o I Reactionary Cost Focus

Don’t just fix
it, improve it

Proactive

Eliminate
Defects

Improve
Precision

Redesign

Value Focus

Continually
optimize

Strategic

Alignment
(shared vision
across unit)

Integrating
(supply, mfg,
logistics, eng)

Differentiating
(new system

performance)

Alliances
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Training
Failure prevention
technology

Predictive
maintenance

Energy monitoring &
optimization
Additional

consultative services

Inventory reduction
management assistance

Outsource repair/rebuild
activities
Engineering services



Hydraulic Decoking Systems

1. Remove coke from drum
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3. Maximize performance and reliability
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Hydraulic Decoking Systems

Simplified Two-Drum
Hydraulic Decoking System

FPD-1125¢ (E)
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Online Assurance ™ for Hydraulic Decoking

= Utilizes system operational data for conversion into
actionable information

= Goal is to improve reliability, availability and efficiency of
the decoking system
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Online Assurance for Hydraulic Decoking

= Real-time equipment monitoring and control systems

= Advanced diagnostics algorithms which predict
equipment behavior and provide information to help
prevent unplanned or emergency breakdowns

= Intelligent algorithms for automated control of the
decoking process

= Customized data viewing portals for global access to
actionable information
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Real-time equipment monitoring

Sensor Information from
Hydraulic Decoking
System E.‘:ﬂrﬂnenm

= IF5
APEX

Customer User

Secure Access fo
Flowse e Technology
Advantage Porlal

Eﬂﬁ“ﬁ’
L

Flowrsarve hatwark
| Flowserve Technology
Advantage Porlal
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Decoking System Diagnostics

Jet pump performance, pressures and

cutting times to assess cutting nozzle wear

= Decoking valve differential pressures and

flows for proactive maintenance

= Rotary joint bearing vibration, gear box oil
condition and seal leakage for proactive

maintenance

= Equipment in-service counters for preventive

maintenance reminders

-
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Automated Decoking

Fully automated systems

= Embedded intelligence and advanced algorithms to
process signals and control the cutting process

= Automatic coke cutting with continuous feedback

= Operator consulting only required for exceptions

-
FLOWSERVE
p

© FLOWSERVE CORPORATION (2009)

15



Automated Decoking

Benefits

= |mproved cutting personnel safety
= Process efficiency and consistency
* Improved equipment reliability

Data recording for process optimization or
troubleshooting
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Automated Decoking

Basic operation

= Use vibration sensors mounted on the
coke drum to provide feedback on the
state of cleanliness of the drum wall

= Sensors provide interactive feedback on
the cutting status that can optimize the
cutting time

= Program is customized based on site-
specific cutting practices and configured
with end user

-
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Hydraulic Decoking Procedure

Removing coke from the drum

= Fracture coke bed hydraulically using high-pressure water
= Cutting water is recycled

= 2-Step process

1. Boring

-
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Hydraulic Decoking Procedure

Removing coke from the drum

= Fracture coke bed hydraulically using high-pressure water
= Cutting water is recycled

= 2-Step process

1. Boring

ol ..—: .\"l’ {
Y |

4 A

2. Cutting

&

ally

4 1

r -‘“""-;LJ -
¥ -..__ .&‘ »

-~

-
FLOWSERVE
N’

© FLOWSERVE CORPORATION (2009) 19



AutoShift Installations

* Flowserve has AutoShift tools in-
service since January 2004

= Currently have 98 AutoShift tools
In operation at 32 refineries

= More than 70 additional
tools/conversions are pending
delivery or commissioning

-
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Automated Decoking

Winch and drill stem are operated via PLC control unit
and depend upon signals monitoring:

= Position of the cutting tool

= Speed for lowering and lifting the
cutting tool

= Wire rope tension
= Rotation of the drill stem

= Coke cutting progress via drum
monitoring system

-
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Coke Drum Monitoring

Vibration systems

Progress monitored on customizable display screens

CUTTING

-
FLOWSERVE
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Online Assurance for Hydraulic Decoking

= Customized data viewing portals for global access to
actionable information
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Unit / Equipment Level
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Alarms / Notifications

Setup based on sensory data,
KPIs, or custom formulas

Notifications can be sent via e-
mail or SMS

Alarms can be color coded

~—~
FLOWSERVE

Eventf Akrm Summary

~ Descriptor State  Time

APOO - Ascial Vibration - Trend Chamge Alarm B :c/ i 2008 2:00:30 PM
APOO1 - Flow - Instabilty Alarm . 10f17720:08 7:59:04 AM
AFDO1 - Fluid Temperature - Out of Range Alarm - 10716 2008 T:18:51 AM
AFO01 - Radial Vibration - Trand Change Alarm I 1017 2008 1:57:30 FM
APD01 - Power - Change of Status Alarm . 10/16/200E 7:18:51 AM
APO01 - Diecharge Pressure - Instability Alarm . 10162008 F:18:46 AM
APDOL - Discharge Pressure - Out of Range Alarm . 107165 20:08 F:18:39 AM
AFD0L - Seal Temperature - Out of Range Alarm . 10/16/20:08 7:13:51 AM

Event/Alarm History Time Range

Start Time

End Tirmns=

[=-zh

Event/Alarm History

' Alert Type

APD01 - Asaal Vibration - T

Alarm

AFQQL - Azaal Vibration - T

Alarm

AP001 - Aoasl Vibration - T

Alarm

AFD01 - Radial Vibration
Alarm

APOQ1 - Asxoal Vibrakbion - T

Alarm

=g

rend Change
rend Change

rend Change

- Trend Change

rend Change
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State Time Triggered Value Units

10/17/200E Z:00:30 o.p5 infsec
FM ek
10/17/2008 1:58:30 0.04 infsec
P = pk
10/17/2008 1:58:00 indsec
;- 004
10/17/200E 1:57:30 o.1p insfsec
B =" pk

10/17/2008 1:55:31 0.04 MWEEE
B = pk

Showing 1 ta 5 of 52
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KPIs —Tables / Gauges / Trends

Tables Gauges Trends
Trend Usage Instructions =
To view a raw sensor or KPI trend, select the tag by clicking the tag descriptor in the Raw Sensor and KPI Tags table. The trend will appear in the Raw Sensor and KPI . Ke P e rfo rl I l a n Ce 0 r P roceSS
Trend web part below the table. The trend will update based on the tag selected from the table.
Raw Sensor and KPI Time Range ki .
Start Time  3/3/3008 12pm TE| End Time 37472009 3pm TE [eeely] [0] [« [»] I n d ICatO rS
Raw Sensor and KPI Tags A
== = Can be based on sensory
o @ necraieena Ualia Fraoinaarinal Hnite Tima
. .
Tables Trends data, equations, life cycle
Ebullator KPIs v ) )
| Descriptor Value EngineeringUnits Time d ata etC
Ebullator - Hydraulic Components % Remaining Lifetime 98.77 % 3/12/2009 8:21:30 AM 3
Ebullator - Mechanical Seal % Remaining Lifetime 98.32 % 3f12/2009 8:21:30 AM
Ebullator - Motor Bearings % Remaining Lifetime 98.32 % 3/12/2009 8:21:00 AM ] . . . .
Ebullator - Moter Windings % Remaining Lifetime 98.32 % 3/12/2009 8:21:00 AM || M u Itl ple VISuaI Izatlo nS
Ebullator - REM 885.00 RFM 3/11/2009 2:34:25 FM -
« Tables, G Trend
apbles, auges, Irends
] L
3/3/2008 12:00:00 PM 55 87 Min{s) 3/312008 12:55:58 PM
- .y © FLOWSERVE CORPORATION (2009) 26



Asset Info - Enterprise Data

::'I‘_-.':r::r'-::*.'::-. i
e G m——— = Maintenance Data
= |nstallation Information
ST = Drawings
| = Bill of Materials
-
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Reports

P r=T=a] ]
T i | =
w1 Mlmm Higtory Regor - Tere Range
s s

s o AT | OO L

o
FLOWSERVE Somwdard ften
T’

R = s e o

.lhn-l-lflﬂ.ﬁp.p;l

I SEEIEm

Nhaed b i1 =

" T | | L

P

RN T e s e

Oy
e N e
e W Mevwarm

A e
i
e
LY WL T e
= = T
Y Bt
oy G 4
il Py ©

e = e
o Tyee
e il

Fa Lara i
s e
Bl b Irpwe  Ceui

L[ o
e

—r—

= i Performance Report

Ll i onbbim s
P e e,
Parformanes Raport

Fpot]

. idag
'

OO 3

B

H3.083 LS BPTE L

TS0 S LIDL SF001 P 0

A4k i [T
e e T
am 130 )

S e L AR O

s Loy eeean Tl I

LSO LR AP T Pk [ ST

FLS e LG ARDaL Tusatia D4

DA L A Ti e L

FLEOEE LG APl e 01

LR} AF. UL AFET) Pl BER

TS A L0 AP o I |

€27 D T WE L SR Al e FIancwns Pun - S Viorus y S e dp o 15 . [T}

£RALY AT LR AFET Ml iy YT s Py - W TIR by e | waa FrL

A XL DNF. VELAPEI] EHicierey THierwerd Sur - e § )

T e ToH RET]
i M s - d bR ooal

GRS OAP WL AR Purtrreerme

Siererd Py - Srforreeo | i £3

pes LS k. Lt AP Furiive
£ T UL AP

= Cuverd Bart e 5

XML DAY, LEL AP0

Yiwrriard Purey - Tota® e e Rurd e ©3

e L8 O r LEL P Furiiona ATD

{Sewrand P - VID Frerme o

il

Hoan e PrhTRaR G BEpeT

[T ———

Sy it T P T P

i
sl L

L

Tt e -

e —

-
FLOWSERVE
N’

© FLOWSERVE CORPORATION (2009)

= Reports are built
using Excel and
shared via the web

= Custom layouts

= Can pull sensory
data live and/or
historically

= (Can embed trends,
graphics, etc.
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Online Assurance for Hydraulic Decoking

= Real-time equipment monitoring and control systems

= Advanced diagnostics algorithms which predict
equipment behavior and provide information to help
prevent unplanned or emergency breakdowns

= Intelligent algorithms for automated control of the
decoking process

= Customized data viewing portals for global access to
actionable information
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