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What are our customers telling us#?

“Looking for efficiency and reduction of Operating Costs”
« Maintenance

* Fuel

o Staff

“‘Environmental compliance and reduction of Emissions”
 Sustainability

« Carbon footprint
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- The p ants are sLtuat NIPS Of In F&ravvay piaees and an inherent lack
of transparency preventln stomer organisations from identifying

saving potentials “"".\‘ SFE—

T p—

* Crews operateu-n,a‘\@re of how their daily decisions impact commercial

and ener‘rmentgl performance
- -

* While the plants generate data from hundreds of sensors, the data is
seldomly used for anything but local process control and alarms.
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Onboard LPG and S the ¢ SNSTTCITITTC

systems are'oftenthe highest powercsrroweer o ooard..
, ) e

Optimizing the operation of this equipment brings direct reduction

to:

*  Auxiliary fuel spending -

! - T —
- Running hours on compressors and generators
. Carbon footprinN

« Withindirect gains on a reduction of the maintenance cost for —
not only the Cargo handling plants but also the Auxiliary
engines due to the reduction in running hours from reduced
energy demands.
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Examples of ho'w our Digital solution Operim is helping our
customers 5
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« This report shows a vessel started an ine
cool-down operation when enteri r wa ‘?ﬁf
due to allowing the the build up of pressu .

temperature in cargo tanks e

- c .
* Through the use of Operim, the operational d%
environmental data ca nted in contexT,

providing the ins
operation planning
for when to initiate cool-

s for improvements to the
e informed deC|§|ons

-

« Through these insights Significant savings were
later achieved by initiating the cooling of the cargo
well before entering the warmer waters.

Sea water tem perature °c
B
) 35

mmm \/oyage path

" Reliq operations

Operim Voyage report illustration
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. W A VE l'in aladen voyage that—
obtained optlmaltank pressu
temperature for the cargo mid way |

voyage \
-

The vessel continued to run the cargo

handling systems continuously after optimal
cargo manag ent%vqﬂwﬁved wastl%"‘
fuel and incu plonger running hours for
nearly 50% oft -

-
This insight from Operim was later used to

improve operations resulting in significant
energy and operational savings
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Loading
terminal

Operim Voyage report illustration



EXAMPLE CASESSS
ENERGY EFFICIENC

AL DECISIONS ON

- The chart.shows the machinery efficiency
performance index calculated by Operim
for 3 vessels that were carrying the same
type of cargo on the same route at
approximately the same time of year

Machinery Efficiency Performance Index
P

v

VESSEL 1

6  Through Comparison of data we can

see that vessel 2 has the best efficiency
VESSEL 2 performance index with vessel 1 and 3
about 20% less efficient

AN

v

VESSEL 3

0% 10% 20% 30% 40% 50% 60%  70% 90% 100%

Relative comparison of EPI between vessels



EXAMPLE CASE
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ENERGY EFFIC

: “However analysis of the energy consumption
Energy Consumption of the reliquefication units for the same three

I different vessels provides a different

‘7 perspective.
174% A
g
S L 74% Additional energy ¥ Vessel 3 was spending almost 3 times the
> consumed dueto | energy for cooling the cargo compared to
: operator decisions : VeSSG| 1
A | |
), : :
: The better machinery efficiency performance
VESSEL 2 174% ! index of Vessel 2 was overshadowed by non-
! optimal operations/decisions made by the
| crew
|
A I
‘7 : Operim provides the insight that Vessel 1 crew
made the best operational decisions regarding
i S when and for how long to cool the cargo

» The learnings from Vessel 1 Crews
300% operational decisions was adopted by
Vessel 2 and 3 resulting in a significant
Relative comparison of Energy consumption between vessels performance improvement for the fleet

50% 100% 150% 200% 250%
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Application

Operational Performance Improvement and Monitoring
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Cu-stcmer : . OPER I h,lﬁ'J

Operational Performance
Improvement & Monitoring

4 KPItrend indicator @

[ ]
) 25 75 100 Decayed Improved

Average KPI sr:csz;@

g® Performance details

Click on a perfomance indicator to show the performance details.



& Overall performance @

¢® Performance details - Demo Vessel 2 (Wed 22) ~

KPI's
. Commeon Glycol Return Temp

Details Add Case

Demo V' SuperHeat Refrig 2

Title
. RLQ1_Pressure Loss ST1/ST2

. RLQ1_Pressure Ratio Stage 01 Support nee

. RLQ1_Pressure Ratio Stage 02 B e e e Description

. RLQ1_Pressure Ratio Stage 03 = Please provide assistance on what to do nex{
. RLQ2_Pressure Loss ST1/ST2 :

. RLQ2_Pressure Ratio Stage 01

. RLQ2_Pressure Ratio Stage 02

. RLQ2_Pressure Ratio Stage 03

. SuperHeat Refrig 1 Fuel mode Relig mode --- Expected threshold oerHest Refiin 2
- SuperHeat Refrig 2

. SuperHeat Refrig 2
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VOYAGE DETAILS - 2020-07-02 14:45:00

A

‘7 Laden voyage ‘ﬁ‘ Reliq Mode :0- 26.71

Tank Cargocomp Refrigcomp

Tank pressure Tank sump temp Tank cargo type Tank level
0.15 -101.12 Ethylene 16.59
0.14 -101.10 Ethylene 16.62

0.14 -101.05 Ethylene 16.62

Phoenix
eles

safiet | © OponStreothMap contributors, NOAAs Csmanc Data Centor

I Reliq Mode M Not Running

COOLDOWN OPERATION

From: 13 Jul, 2005 UTC to &

Cargo Compressor Refrigeration Compressor Cargo Tank

Unit Relig 1 Reliq 2 Unit Refrig 1 Refrig 2 Tank Pressure (barg) (start/end) Temperature "C (start/end) Tank Level (m) (start/end)
Running hours 268.5 96.55 Running hours 268.25 97

1 0.7/01 -95.1/-102.4 16.6/16.6

Energy consumption 55.8 19 Energy consumption 87.7 309 2 0.7/01 -95.1/-1023 16.6/16.6

3 0.7/01 -95.1/-1023 16.6/16.6




@ Current voyages ()
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Type of voyage:

Latest cargo data:
Seawater Temperature:
Running mode:
Seawater temp:

Cargo tank: 1
Tank level 774
Tank sump temp 858
Tank pressure 0.1

Tank cargo type Cargo T

Reliq unit:
Fuel mode
Relig mode
Configuration

D
London
_Demo.Vessel 7
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Performance Service

Operational Performance Improvement and Monitoring
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development
‘ -

Insights

Insightful dashboards
and KPI indicators

Data

Flexible solutions for
data acquisition and
monitoring

Digital Twin

‘ OPERIM CLOUD SERVICE

all /7]

Performance insights . ) .
(KPIs) Virtual instrumentation

4 KPi trend indicator
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— W@iﬁ*eduction In running hours]

Fuel Cost "~ ~300k USD
\ i
A | = .
LPG Fu;hm ~ 1k Metric Tons
(c& Co2 Emissions ~ 3k Metric Tons

Average figures based on a fleet of 10 vessels in a 12 month period for the Cargo handling system



WITH OPERIM IT’S ALWAYS ON

FORGET ABOUT OPTIMISATION —/
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