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Emerson At-A-Glance
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Pioneer for Coriolis Technology

First Commercial Coriolis in 1977 Widest variety of sizes, geometries,

Over 1 Million meter units sold and performance options
i e _ ™
= ' - ELITE Series
._ Peak Performance
N )
/ _ A
F-Series
High performance compact
N drainable D
<
H-Series
Hygienic compact drainable
N J
s _ N
T-Series
Straight Tube full-bore
N J
s _ N
' el aalt : - - 3 - R-Series
Largest Engineering, Manufacturing ' 5 General purpose flow-only
| N J

and Calibration Systems Worldwide
In Asia Pacific
38 years of experience in Coriolis technology
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Presentation Notes
 38 years of experience in Corilis technology
 World Class manufacturing and calibration facility in AP



Emerson Knows The Marine and Shipping

Industry
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Presenter
Presentation Notes
 We are not new to marine industry and close connection to marine industry. WE have been supplying different devices for marine industry such as valves, tank monitoring system, valve controls, motor alternators, pressure – temperature transmitters.
 Mass flow meter is one of them and we are pioneers in marine industry
 Cover bunkering , fuel consumption and viscosity measurement. 
 Can measure HFO, MGO, MDO, LNG, BOG & MEGI as well
 Services located at strategic ports 

 Remove logos. Put device names
 TALK about devices rather than business unit name, 


MPA Announcement Establishes Timeline for
Mandatory Coriolis Bunker System

Home = MNMews centre =

Port of Singapore is First in the World to

Mandate the Adoption of Mass Flow Metering
System for Bunkering

Announcement by MPA by Mr Lui on 8" April 2014
» Existing fleet : Mandatory use of mass flow metering (MFM)

system for Marine Fuel Oil (MFO) bunkering in Singapore — 15t
January 2017

* New builds : Mandatory from 15t January 2015

Mr Lui Tuck Yew, Minister for Transport, says
the port is the first in the world to mandate
the use of flow meters.

MPA Tech Requirements Final draft is due in 2016 Q1

e Status Update
e Approx 150 HFO barges in Singapore
e 35 barges certified to-date

e Some vessels owners frequenting S’pore have opted not to install meters on their
vessels

e Many owners still want the meter as a check meter and for ports which don’t rave
meters

e Lots of work ahead in FY16

[File Name or Event] « Emerson Confidential « 11/13/2015 « Slide 5


Presenter
Presentation Notes
- A few of the barges will phase out and 130 odd will be remaining including new builds-equal share
- Emerson actively involved with MPA, Task Groups and barge operators towards successful implementation of MPA mandate
Emerson has aprox equal share of upgrades
Announced last year
Working with MPA=Final draft expt Q1 16





Bunker Tanker Operations - Real Field Data

Results from Jan 2014 to April 2014

« Meterin vs. meter out = 0.01% or 12.9 mt over a total delivery of
136,537.2 mt

« Total is based on the sum of the delivery figures over four months.

Bamesom ) [MeQESIET [N

136,537.24 mT 136,550.13 mT

Termingl - Meter Meter out - Meter in
In 0.01%
0.05%

Note: Single MPA approved barge data for 96 deliveries
Sounding measurements were used for opening or closing readings of each month

Delivers system performance 50 times better than requirement


Presenter
Presentation Notes
Real field data over 4 mths and 96 deliveries reveals an accuracy of 0.01% of total bunker delivered. This is outstanding of course and illustrates the true benefits of Emerson solution and why MPA and others around the world are adopting the technology.
Its safe, secure, transparent and improves operational efficiencies

Chartering by Oil majors
Contract between oil major and barge owner for a period of time
Oil taken from terminal and delivered to Vessels
Contract tolerance could be anywhere between 0.15 to 0.5% 
Chances of mismatch between terminal to Meter out comparison
Expectation of both oil major and barge owner is to meet the contract expectations

Trading
Barge owner is purchasing the oil from terminal and delivering to vessels
Expectation is to manage the cargo inventory onboard

In both the scenarios - Billing during terminal to barge is from terminal side. 
Billing from barge to vessel is from barge meter. Barge face a problem when meter reads more during loading and meter reads less during delivery. Barge looses oil.

We have real field data showing comparison between terminal to barge and barge to vessel where difference is very small. Barge owner do not loose oil. 
<< Additional  information in the slide>> 


Barge reading below barge figure



Excellent Turn Down for Bunkering Application

Certified Emerson Performance Envelope
Based on ISO 10265 certification — Defined for Bunkering

Emerson Micro Motion ELITE CMFHC3 ELITE CMFHC2
Flow rate 120 -1200mt/hr 68 -680mt/hr
Density (kg/m3 @15C) 940-1050 940-1050
Temperature (C) 30to 70 30to 70
Viscosity 120-2400 cSt 120-2400 cSt
Minimum Reynold’s Number 100 100

» Covers transferability of water calibration to HFO
» Basis for Singapore’s National Metrology Centre NMC Level 2 pass

criteria

 Observed average flow rates of barges in Singapore is 300-600mt/hr

Emerson Micro Motion ELITE meters can handle the widest flow
rate ranges including low rates and comply with certification


Presenter
Presentation Notes
Emerson elite meters have been certified under ISO 10265 to operate within a performance envelope. You can see performance envelope of 2 our meter sizes. It is also the basis for Singapore NMC’s level 2 pass criteria. Meter needs to be operated within this performance envelope to achieve 0.5% uncertainity. One of the important parameter is reynold’s number. For our meter reybnolds number is very low and operating flowrate can go as low as 120 mt/hr for CMFHC3 and 68 for CMFHC2 and still deliver required results. 

This is an important slide because in very recent conferences people have expressed concern over the flowmeters rangability.
As you can see we cover the entire range. We suspect that they must be referring to other Coriolis manufactures as not all meters are made equal as we will see in my next slide.




Not all geometries are created Equal

80% Reduced Error with Two-Phase Flow and Entrained Air
* Reduce de-coupling effect with lower frequency system
« Accurately measure fluids with entrained gas
» Fast speed of response ideal for accurate bunkering

operations ' '

- - Hz 250Hz 600 Hz

120 GVF

Bunkering operation
can have high GVF,
therefore it is critical
to have a low drive
frequency, only
available with ELITE

tube geometry é
o

10 107 10°
Drive Frequency - H=z

Reduced risk to “lose” product and your money

2% GVF
320 GVF
420 GVF
5% GVF

Measurement Error (%)
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We know that diff tubes geometry will vibrate at different frequency. Lower the frequency, lower will be the entrained gas effect on the meter accuracy. Meter which we are using for the marine application has the lowest freq and best measurement capability. If we use a slightly curved tube or a straight tube, affect of the entrained air will be much more as compared to u bent due to decoupling effect of bubbles.  Look at the graph and we can see that as the percentage of the gas increase the error increase. 

This is very important to note as it demonstrates the challenges other designs have in the presence of air and why this is a tough application.


Marine Environment is Different

Hogging Static Stresses Sagging

|

Tensle stress in deck ————

+—

e Compressive stress m keel #————~

Micro Motion’s robust design is built for tough applications

; Design with flange-to-flange manifold (tubular
+——> steel center section) isolates measurement
' sensor from environment and pipe effects

Not susceptible to
« Static stresses from ship or installation

* Environmental changes in temperature
* Process or fluid changes
Long term reliability $ peace of mind
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Presentation Notes
Vessels are subjected to Hogging and sagging stresses due to uneven loading. Similarly equipments installed on the vessels will also be subjected to stresses. 
We are pioneers of Coriolis technology and have all the geometries available. Emerson purposely chose a U tube geometry meter as this is best geometry for marine application. If you look at the meter construction, it has solid steel tubular section at the centre, which makes it non susceptible to the static stress or over tightening of the nuts and bolts. 
When I am a customer what I would look for is a more reliable meter which has longer life time. So guys highlight this point to customer that we have superior performance. 

Again, Meter design is critical to achieving proven superior results.




Not Just a Flowmeter...

Micro Motion Certified Bunker Measurement S

Coriolis Transmitter

eTransmitter and PLC
*One stage or two stage
% batch control
= sTicket printing output

BunkerLink
eLogs bunkering data
*Saves data for analysis
eDisplays process
conditions in real time

*Custody transfer

*Prints the final
measurement

«Staple the printed ticket to
the bunker delivery note

Ticket Printer

ST

Liquid Detectors

Backpressure Valve and
Actuator

*Adds pressure during periods
of high aeration

*Required for optimum
performance

«Delivers additional system
integrity

. Pressure Transmitter
ELITE High Capacity Flow *Used to compensate for
Meter

«Direct mass measurement

*Best entrained gas

*Output to the backpressure
regulating valve

pressure in the measurement

performance

%
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Of course we learned many years ago that bunkering was not a meter only application.
A number of instruments and termination panel all come together to ensure the customer gets maximum benefit from his investment. 


Sample Ticket & Profile Report

MID TICKET FORMAT SAMPLE PROFILE REPORT

- m - . .
I I “t Emerson's Nﬁcurn;:-'r'l3?2:%Lﬁ;izliﬂeasurement -
- a = Miorn Wi s

Micro Motion Inc, Div of Emerson EMERSON

Thiz is not a custody transfer document - informational purposes anly o e
1235 Wessel [Header 1]
123 Bargs Company [Header 2]
ABC Shipping [Taagl

EOL Mumber: 11

RFaset Time 25-fay-2003 14:55:20
Print Timz 25-May-2003 15:52:56
“Walwe on Time 25-May-2003 14:55:20
“alve OFF Time 25-FAay-2003 13:50:20

Fazz Total 23.456 ton
EE*LMR‘MIl 1 1 T: 14:49 Mazz Invenkary 45567 ton
F - t T_ Average AP Density arssn
26-MAR-2011 17:17-46 :thL'":" 5”::
u’al..ue_ m Tim FAinimum Meazured Buantity Pazz
zﬁ_m_zﬂ‘l 1 ‘l ?:'1 5_-2 1 Pl Pawser Inkerrupt Pass
Alarms Occurred Mo
u.ahe m Tim Accuracy within 1% sz Pass
20-MAR-2011 18177 ’

Maszss Total i: b
329801 1 E"": A - - g by
P ! -

Owerall OIML R117-1: Pass | me e

O Mass Flow Rate

T

*Accuracy within (.5% :E iﬁ s C Lk
EZ ol T T |

MID Cert®: oo : = > 5 = : : =

*Approved Measurement” T e — - .

IMPORTANT: Attach this o o _
tu B.m R Plate: High drive gain combined with low denzity indicates aeration
? MID Certificate #: TI0265
[Fmﬂﬂ To convert mass bo mass in air, multiply by approx. 0.335325

D.mirul Faooker
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Customized tickets and bunker profile reports are made available and allow a window into the bunker delivery process


Custody Transfer Approvals in Bunkering

FIRST MPA CERTIFIED BARGE IN

SINGAPORE

WORLD'S FIRST MASS BUNKER
APPROVAL CERTIFICATE

SPRING
singapore

Esabling £rvarpnisa

Our Refarence; WMWMCO 422508
4 Jne: 2010

Wi Hersg Chese Kng
Ermersan Proecess Managemeant Asla Pecific Pte Lid
1 Pandan Crescent
Singapore 128467

By Fax
Fax nol 5770 8010

Diear Mr Heng

REGISTRATION OF MICRO MOTHON CORIOLIS MASS FLOWMETER
MEASUREMENT SENSOR MODEL CMFHCZ AND CMFHC3 FOR TRADE USE

Wa rafar bo your spplication form datad 24 May 10 for registrafion of the above
mantioned nstrument, We are pleased o inform you that the pattern of coriclis mass
flowmeter measurcmant sensar madel CMFHCZ and CMPHCS are approvesd and
respstnred with Waighls ard Maasures Olfica, SPRING Singapona.

Plese note thal the corioliz mass flowmeter measurement sensor must be verified snd
atamped by SPRING Singaporad Autharsad Varifier befors they can be used for trada.

You are to undertake full responsibility 1o ensure that the aforesaid Micro Motion model
CMFHC2 and CMFHCS are produced as per Evaluation Certificats Mo, TCT05E when
any aof such mstrements are submitted for varification amd stamping purposes.

Wowsrs sincerahy

LIM YOG SENG

Inspector, Weghts and Measures ONics
SPRING Singapora

Diirect: +EB5 6270 1884

Fax: &3 5455 1441

Ermnail: linn_yong_sangifispring gov.sg

SFEING Singagone
¥ Bl bwsh Contral Segapore H3835
Tied: 455 E35E 100 Fa 265 6 PR GEGT
T Dol £ et S e e S

ManiTacure

Msasuring Instrasent

‘Walid unil

Iasusing Attty

EC type-examination
certificate

Humnbes TISEES Reviion B
Profect number 13000231
Page 1 ot 1

KM Certin BV,

designated and notified by o Metherlands 1o parfonm ks with respect o
canformity modules mantioned in srtide 3 of Directive J004THEC, after
Fuvin estabibhed than the Measuring instrument mests the spplicable
requinemests of Directise 200UFHES, o

Ermy Proaiii Mansy Flowad BV,
Heporgtr st 1

ET18 Wi Ede

The Hetheslands

A M- e sytem installed on 5 dhip (oarge and
weisel), intended for e delheerpreception of foel

L% T, P TR 1 Emarson

Ty o MMILMID D03

[ - o Ses § 1.3 of the descrigrion.
[ = . o Ses § 1.3 of the descrignion.
Aourey das H -1

Esi ot cliksis T M3SE3

Tamparanee rangs gk T Ses 12 of the descrigiion.

Tamipara e rangs b 1 aFS. 455
Intandid Tor the Saatrement of Siol § 1.2 off the discrigtion.

Further propemies e described:
~- Dsemcrigtion TIGDES newiskon &
~-  Deocurmenietion fokder T10385-7.

15 Jures 2020

= Thiit M ESLrEneg SYSE B approwed Tor mersing mis,

- Thb i I the presd virslon, induding it documeiaton
Podser.

NI Cirtin BV, Motified Body number 0122
FE

R e e
T s e
ermcm e 4B 1
s - AT
= = ettt g ;
et it INEHIN
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We have been first in many countries. First barge in Singapore to be certified by MPA for custody transfer through mass flow meter has Emerson meter on it. 
Also globally, we are the first one to get dual phase certification for custody transfer.
We are also leading and participating in OIML(which is the global custody transfer body based in Paris) in the development of a Bunkering Annex. We are listing to our customers and investing heavily to support and drive global standards. 


Emerson has Supplied over 300+ Bunkering
Systems Globally

Emerson develops 2-phase

fl ility f ioli i '
ow capability for Coriolis Europe Ship owner installs 1st

bunker meter

2005 Europe Ship owner installs
/meters on 30 vessels

2007 2008 .
_________ 9 J PIL installed Meters on 14
S 2008 2009 /
Buffalo Marine installs 8- U Ul vessels
= T 9019 - g .
bunker meter for delivery 2012 ——————— Evergreen Buys meter Installation for
) 2%9 ______ / 49 vessels
VT installs meter on barge for ' nd containership

_______

testing on bunker fuel adopt the meters

MID Certificate for vessels
and barges on bunker fuel

First barge in Singapore
uses MFM for transfer

CYE adopts MFM and
doubles its business

Vermont adopts MFM for Hong Kong
market

Largest Bunker Meter Install Base Globally
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Presentation Notes
<<Slide is self explanatory>>
We developed the 2 phase capability in 2005 and from their we have come a long way. IN terms of barges, we have install base not just in Singapore but also in other parts of globe. We have Buffalo marine and Kirby who were the first one to install the MFM. IN Europe, VT was the first one to install the MFM on their bunker tankers. 
For Singapore, we already know the history, we are the first vendor to get their MFM certified by MPA for custody transfer. 
CYE
Small operator in Turkey
 Wanted to increase his business and chose our meters to do custody transfer
His plan was to double his business in 12 months but  after the meter use they were able to more then double their business from 14K tonnes per month to 30K tonnes per month in 6 months. 

Vermont
First barge in Hong Kong has our meter
 3 barges with HFO meter installation
Few of the barge will be chartered by oil majors
Article were published in bunkerworld which highlight that not only Singapore customers but also barge owners in other parts of world are keen to adopt MFM for their barges. 


We have more installation on the vessel side than barges. We have worked with most of the big vessel owners. Maersk were the first one to adopt the solution. After we had PIL who had installed the MFM in Singapore and then Evergreen adopted our solution on 49 of their vessels. There has been a grwoing trend in adopting the MFM globally. 


Custody Transfer Approvals in Bunkering

SUPPLIER DOUBLES SALES MFM-EQUIPPED BUNKER TANKER
AFTER INTALLING MFMs STARTS OPS AT HONG KONG

PR 9 N R (SR S R 20 =

Deniz Eraydin ; :
] .ﬁmﬂlm:qu - CYE Petral /| Vermont Marine Bunkering Ltd.
= = |
hunkerworld hunkerworld
25t May 2015 2"d April 2015 p
A&

EMERSON.
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CYE
Small operator in Turkey
 Wanted to increase his business and chose our meters to do custody transfer
His plan was to double his business in 12 months but  after the meter use they were able to more then double their business from 14K tonnes per month to 30K tonnes per month in 6 months. 

Vermont
First barge in Hong Kong has our meter
 3 barges with HFO meter installation
Few of the barge will be chartered by oil majors

Article were published in bunkerworld which highlight that not only Singapore customers but also barge owners in other parts of world are keen to adopt MFM for their barges. 

And its not limited to Turkey and HK. There are locations, the USA, Rotterdam and Belgium to name a few that are putting in meters


One Solution: Reduce Consumption!

Lightweight Construction Liquefied Natural Gas (LNG)

LNG has received substantial attention and class society DNV has
predicted that it will be used as the marine fuel of the future once
ubigquitous lower sulphur regulations take hold (2020 or 2025).

A reduction in the ship’s weight can lead to a reduction in the L
propulsive energy required, and hence can lead to fuel savings.

Optimisation of Ballast and Trim

v
— .

Ballast, cargo and bunker distribution and the relationship between
L these are fundamenial io sivine th dern ship its optimal position in
g fuel efficiency.

Aerodynamics of Superstructure— -——__

-

e

The aerodynamic resistance of the hull (above water) and supsr=tructyl

o How do you know which investments to
make first?

to optimiging the ship’s design but none specify possible fuel savings.
SRR

Ay

|
Solar Power

Solar cells on deck can reduce fuel consumption for providing on-board
power. At least one company also utilises solar power installed on fixed
wing sails for propulsion (currently on small ferries but with plans to
apply the technology to larger vessels).

Optimisation of
Propeller/Hull Interface

Hull Surface Coating \

Hull coating technology is moving fast, and the latest coatings have
shown potential for considerable eco-efficiency savings over |~

few years. A coating upgrade offers a quick and simple impro

both newbuilds and retrofits.

Air Inhrication

Establish an energy baseline

. n layer of air pumped between

5 . o . § . . . hull and water. There are two main variants of this idea.

condition and recommends optimum time for scrubbing. They achieve this [ ln
by monitoring the shaft power required at a reference speed and alerting

the operator when this increases beyond a certain threshold. Process I\.‘qanagﬁfnﬁﬂf
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So once you bunker and the fuel is on board, then what?
You use the same robust, precise technology to measure the mass of the fuel burned.

There are many advertised ways that promise big savings by using certain products or technologies. 
But before you can truly start to measure the return on your investment you must first establish and energy baseline and that starts with investing in superior measurement.


The market has a host of new products and technologies claiming to reduce your fuel consumption.

You must sift through this inundation of lofty promises to determine which initiatives will truly give you the most savings for your investment. 

But it’s impossible to make well-informed decisions without accurate before and after measurements. 

If you don’t have reliable data before you invest in an energy savings program, you won’t know the impact of that effort or be able to make strategic decisions going forward.
 
By working with Emerson, you’ll have the most accurate meters on the market to eliminate variables and scattered data. 

That means you’ll be able to approach new initiatives from a position of knowledge to make the best, most impactful decisions.




Fuel Consumption Application Types

Supply Only
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Accurate Fuel Management Across the
Fleet Results in Significant Savings
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You can use the system for complete fuel inventory management of the vessel
Monitor what fuel quantity is coming in during bunkering 
Reduce Fuel Consumption 
Understand overall consumption & establish criteria for an energy baseline for each vessel. This gives them fuel efficiency,  speed over water, speed over ground and cost per nautical mile.   
Improve engine efficiency by implementing most suitable technology
Do predictive maintenance based on the engine performance

I would like to say that we want to serve you by providing a complete fuel management. We want to provide meter to help you measure bunkering accurately and also ensure fuel inventory can be managed onboard. This will lead to accurate fuel management and savings across the fleet. 



Micro Motion Mass Flow Meter for LNG

LNG is just a cold liquid, nothing special for Micro Motion Mass Flow
Meter

« Micro Motion is the 15t manufacturer with an MID system certificate

« 17 years of cryogenic & LNG experiences

) @ —
HEMICAL ,...;.mg;i_;;-- | %%m: ,ﬁ_f %;T Cryogenic
ENGINEERING = =K Custody
A wiie ’ Transfer
NCE “ —— et LU Approval -
SES':;!E‘ d | 8 = | NMi,NTEP
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And of course there is a news story everyday on LNG so I thought I would share a high level overview.
Essentially, LNG is just a cold liquid for us and Coriolis is perfect for this application
Over 17 yrs in use on LNG
Interesting note, that we are also in use at NASA for in the Space program and at Cern in the Haldron Collider on liquid helium to cool the magnets
And of course we do marine
We already meet global OIML, MID and NTEP custody transfer standards for mass delivery of LNG 



MMI Experienced, Proven, Certified and Unique.
 1st manufacturer with an MID system certificate
 17 years of cryogenic & LNG experiences
 Publications shows that in 2006 we already were supply solutions for LNG measurmnet. 


Takeaways

- Know exactly how much was transferred before you leave
- Bunker faster and more accurately
- Maintain complete fuel inventory management of your

vessel/ fleet

- LNG metering is not difficult
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Look at the wording 
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