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Typical Flare System with Instruments, Analyzers and Reporting
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PRD Monitoring Solution

Emerson’s non-intrusive and wireless solution enables lowest cost implementation
Technology designed for PRD application delivers the information you need for compliance
accessible through your existing host system or historian

Quickly and easily identify the source of release in your flare system
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Last 30 Days o SZ'??OS eDg;sr e Metric TcX>rX1 X/ 30 days
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Log

Asset Event Type Event Start Time Event End Time Duration Acknowledge
PRD101 Release October 1, 2017 2:15:00AM Ongoing 04h:15m:00s
PRD204 No Data/Error October 1, 2017 5:15:00AM Ongoing 01h:15m:00s
PRD167 Release October 1, 2017 3:15:00AM October 1, 2017 5:15:00AM 02h:00m:00s D
PRD123 Release October 1, 2017 4:15:00AM October 1, 2017 5:15:00AM 01h:00m:00s D
PRD223 Release October 1, 2017 4:00:00AM October 1, 2017 4:30:00AM 00h:30m:00s D
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Refinery Sector Rule Solutions
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Pilot Flame Application

* (g) Pilot flame monitoring. The owner or operator shall
continuously monitor the presence of the pilot
“ame(s) using a device (including, but not limited to, a

1ermocouple, ultraviolet beam sensor, or infrared
sensor) capable of detecting that the pilot flame(s) is
present.

Flare

o Gas-electric flare ignition
/, v Pilot ,

o]

Thermocouple

pilot gas consumption:
1.5-3 Nma/hr,
Ly V) 13,000-26,000 Nm#/'year




Refinery Sector Rule Solutions
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MultiVariable™ (MTA) Vortex Design for Steam or
Fuel

- Excellent choice for steam flow measurement
- Online Temp and Flow Sensor Replacement
- Accuracy 2% of Mass Flow Rate

- High turndown, can often meet high turndown
requirements with advanced filtering

- Accuracy of measurement not as sensitive to
shedder bar wear as other technologies are to
the primary element

- No gaskets, leak points other than pipe
connection flanges

- Meter verification used to check sensor and
transmitter health, inspection of the shedder
bar recommended at turnarounds.

10



Using dP

Ultra for Flow allows for wider turndown and extended transmitter calibration due to superior
stability

Most solutions require multiple meters in parallel lines to achieve desired flow range and
accuracy requirement

Documented solution involving parallel meter to achieve a turndown of 100:1

Documents to support extended calibration period to up to 10 yrs including primary elements
— Report on orifice bore wear and effect on accuracy

— Long term annubar performance report

— Manufacturer’s Recommended Calibration Practices for Transmittere

Bypass; Steam

.

anary Steam ]
Steam

Flare Gas
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Using Coriolis

» High turndown to meet most requirements for pilot, supplemental or purge gas
« Calibration requirements very simple with Smart Meter Verification (SMV)

Manufacturer’s recommended calibration letter

Document verifying the validity of SMV

VERIFICATION OF CORIOLIS FLOW METER CALIBRATION;: THEORY AND PRACTICE, INCLUDING LAB
AND FIELD RESULTS.
Paper # 2015-0164 CsHm 2015

INTRODUCTION

Timothy J. Cunningham, P.E..

fotion, Inc.
TOr0 WinchesterCice
Boulder, CO 8030
Case sudfes il bepresenied t show how meer
verification endiion tnder which

Coriolis flowmeters precisely measur
Separately and independently from ]
measurement, Coriolis meters also
ensity. Coriolis mass flowmeters us
measurements to calculate volumeri
cause of therr inherent accuracy, min|
nance, and absence of moving parts
Coriolis flowmeters have become wi
range of appiications. This paper wil
rification techniques, in conjunctior
herent robustness, can be used to c
flow calibration.

Many flow measurement application:
the flowmeter be proven or verified.
ters can be proven like any other type

several techniques 1
measurement of the Coriolis meter h:
veloped. This paper will give a bricf

subset of meter verification techniaud

Aberta Encrgy Reguiators Direcive |
fication techniques to b
tervals in some. wnumna [3. o g

thatthe inherent reliabilty of Coriokis
their long history of maintenance free]
development of advanced veriicatiory
by vendors provide measurement cor
ofs veriication s alse recognized by,
MPMS Ch 14.9. This recogniton ca

‘ownership of Coriolis fechnology.

To give users a framework to make i
sions around meter verification, stati
testing will be discussed. Hypothesis|
2% 2 matrix to present the four possil
relating meter condition and verificat

Flow and verification data from third-f
‘one manufacturer’s meters will be pre
trate esis testing with a

data shows the validity o using mete}
confirm meter accuracy.

Presented at Canadian School of H
Distributed with permissior

Verification of Coriolis Flowmeter Calibration
Expressed algebraically, mass flow rate through &
sensorjin, is giver

1= FCF -6t ™)

The FCF, the mass flow calibration factor, is defined
in units of mass flow rateftime delay. Tyical units
for the FCF is (gm/sec ysec.

Figure 1. Typical Coriolis Meter

Since e discussion above s hat he magriude
praportinal to the tube stfiness, the FCF
ot Sk o st te o shfee Toi el
tionship can be shown by laberious derivations from
rstprincples 6, 7. Howeter, a much sipler -
mensional analysis, which uses the

physicalunts of lengih, mase, and hme‘ pris
indeed the FCF has units of siffness.

This s shown dimensionally using fundamental
physical units as
(Mmj
FGF=ATIme, ©)
e = can be read as *has units oF ) Ina con-
sitent system of Units, mass can be represented by
{orelaccelraon. aing advaniage of Nowiars
fing this info Equatior
o rat he o catton ecir nas ante f
stiffness (Force/Length).
Mass) ( Force | scceleration
Time ) _

FeF =

[Fvom I{Length  Time*)

Force
Time Length

So the FOF, which relates the ot to the mass
flowrate, is smply a scalar muliple of the stifiness.
Mass flow rate is the fundamental measurement
made by Coriolis flowmeters.

DENSITY MEASUREMENT

Coriolis flowmeters also independently measure the
density of liquid process fluids by very accurately
measuring the resonant frequency of the drive

tubes which includes the mass of the steel of the
flow tubes plus the mass of the fiuid within the ubes

- Stmess. ©
(mass,... + masse.)

The stifiness of the flow fubes and the mass of the
steel in the flow tubes is constant; so the resonant
frequency depends on the mass of the fuid n the
tubes. Since the tubes contain a fixed volume of
fuid, the resonant frequency s dependent on the
density of the fluid within the fow tubes (densi-
ty=massholume)

While Coriolis meter ean measure densty of iguids

very accurately, the density signal is not adequate

lor accurate gas density measurement. Other vibrat-
for gas den-

s starts by oi
Eauation (11 salte e FCF term

@

Equation (2) shows that the derived units of the FCF

sty measurement
CORIOLIS METERS & VOLUMETRIC FLOW RATE
Coriolis flowmeters can calculate volumetric flow

rate from the independently measured mass fiow
using Equation (6),

delay, e.g

212

Q@=dlp ©)
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Smart Meter Verification Diagnostic Tool

* In-situ testing of meter integrity
— Tube stiffness

— Sensor components SM&%{
— Transmitter electronics VERIFICATION

* On demand or scheduled
* No measurement interruption

* Historical data available
* Third party independent testing "

validates SMV as an effective

diagnostic tool = Alberta

Regulator

“‘Exhaustive testing determined that when SMV returned a
passing value, the meter was meeting its’ mass flow

specifications” NMi Test Tones

N [ ) Okay

S @ nNotokay

Response

Tube Stiffness

Calibration
Data assurance
Maintenance
&
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Smart Meter Fleet Application B PLANTWERB

Changing Workforce . Additional Needs

— Overview of Diagnostics About your Process
— Direction where to Focus Action (“Know before you go”)

Smart Meter Fleet

Overall Meter Fleet Index Flow Meter Status
\ R

250 Meters 23 Process Issues

[ EX Process o Meter [ 2 Good [ | Bhace [ | ,;b,;e W Tempemae [ ] SI}{“" Alerts % Good
- Failure
Issue Issue W= o=

Aggregation of Flow Meter Fleet Process Information and Direction for Action

Emerson Confidential 14



Plantweb Insight has Pre-Built Analytics, Minimal Configuration,
Intuitive Design, and Consistent User Interface

Ay # PLANTWEEB s s e | g
EMERSON

lloT Platform that serves key emerging Customer Needs:

. Remote access to information, aggregates multiple sources

. Visualization and Analytics — Provides Information, not Data

. Serves Different Personas (those without access to control system)

. Provides easier deployment and updates of software without risk
to control instrument firmware

A

§

EMERSON
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Intelligent Systems Enables Our Lifecycle Services to
Keep Your System Running and Profitable

Emerson Monitoring

fom

—

VPN or SSL Expert Analysis
Data Transfer

Customer

Engagement

Customer Site Customer Site

Local Emerson
Representative and
Customer Collaboration
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Refinery Sector Rule Solutions
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New 1500 XA Gas Chromatograph

Emerson Solution

1500XA Gas Chromatograph with 4
Thermal Conductivity Detectors

8 Minute Cycle Time

3-Sided shelter and Cabinet
Options Enable Complete
Solution

18



Refinery Sector Rule Solutions
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Accurate Flare Flow Measurement Critical to Reduce Losses

—

Challenges

» Large gas flow velocity range (0.03-120m/s)

* Low pressure

« Variable gas composition

» Accuracy without pressure

* Requirement of 5% over most of the flow range

 An ultrasonic time-of-flight flowmeter
measures the difference between
upstream and downstream signal
transit times which are directly
affected by gas flow rate.

* The difference in transit times is
used to calculate velocity of the gas
flow.

20



Other Ultrasonic — Intrusive Measurement

Disadvantages of Some Ultrasonic Meters

- Intrusive Sensors, high velocity can damage the

sensors during a flaring event

* Requires Multiple Sets of Sensors to cover full flow

range

* High Maintenance Costs

Advantages of Fluenta Technology

« Utilizes a single set of non-
intrusive sensors

» Uses broadband (multi-
frequency), un-dampened
transducers to measure the
range 0.03 — 120 m/s

« Low maintenance costs

Fluenta probes
are wetted but
non- intrusive!

II- Robust velocity measurements up to120 m/sec
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