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70% loT value in industrial (McKinsey) only 5% is being monetised (Cisco) — Al is Key
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O Instrument & Value Condition

O Energy / Emissions Monitoring
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. Safety Systems
A Hazard & Environmental
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Multiple Data types
Data silos
Multi-vendor
Security Concerns
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Supply Chain Risk
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Fuel Saving — Status Quo

Red Funnel is a ship operator with a fleet of vessels operating in the English Channel.

Our client is commissioned to analyse ship operation and produce reports which form the basis of updated operation
guidelines from the vessel operators for ship captains.

Data from Report influences Operator produces Ship captain

controlled conditions operational guidelines broad guidelines applies guidelines

The reports are based on historical journeys, take approx. 1 month to produce and use a subset of journeys to
control the variability in external conditions, such as tide.

»
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Predictive Energy - Marine

Input

Vessel Data
GPS
Fuel Consumption
RPM
Voith (Direction of

propulsion)

© British Telecommunications plc 2019

Process vessel data

Standardize
Metrics

Fix data errors

Compound Group into logical
Calculations journeys

Join weather data

Wind Speed Wi

Direction

Data analysis dashboards

QiO Foresight Engine

Cluster journeys

Against current

Head wind In transit

In port Tail wind

With current

Fuel efficiency score

Fixed Variable
Route & RPM &
Arrival Time Voith

vessel operation
compared to similar journeys

0% < $»100%

Score each journey part

compared to
‘same part’ of ‘similar journeys’

Output

Average 9% fuel saving per journey

Identification of most inefficient
journeys, with detailed comparisons to
more efficient operation, in similar
conditions.

Based on ALL journey conditions. Not
just on ideal/controlled conditions.

Predictive journey completion
recommendations

Predict potential efficiency of future or
en route journey.

Real-time recommendation on

operational guidance on how best to
complete the journey.
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uel Saving Case Study — Journey Report

Date Start Time (G End Time (GMT) Operation Departure Distance FOC FOC D
2017-02-05 07:16:56 08:07:24 50 mins Transi Soton Cowes 10.05 Nm 240.42kg 210877.45 gkwh 00000003
Latitude S0G Fuel Cons Fwd Fuel Cons Aft Fuel Cons Total Power Fwd Powier Aft Power Total Voith Fwd A/A Voith Fwd P/S Voith Aft AV/A Voith Aft P/S Fuel Efficiency
~ Q@ - @ LY ) 8 e o T Q@ e Q e e Q@ S O % @ e e o % @ £ Q@
50.89 deg 1.41 deg 12.88 knots 160 deg 314 Vm 378 Um 6.91 Um 0.74 kW 0.88 kW 1.62 kW 7820 % 20.98 % 12397 % 157 % 4164 %

m Soangan o m D m
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A el ool
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Operation undefined I~ O
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a Re
L * 15
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7 © British Telecommunications plc 2019

BT



Fuel Saving Case Study — Best Peer Comparison

Hello test-admin ~ M\ &

Ship Map

te Start Time (GMT) End Time (( Duration (mins) Operation Departure Distance FoC 0C D
2017-02:05 07:16:56 08:07:24 50 mins Transit Soton Cowes 10.05 Nm 24042 kg 210877.45 ghkwh 00000003
BestEq)
2017-02:05 22:30:47 23:20:08 49 mins Transit Soton Cowes 9.99 Nm 240.69 kg 210172.64 gkwh 00000023
S0G Heading Fuel Cons Fwd Fuel Cons Aft el Cons Total Power Fwd Power Aft Power Total Voith Fwd A/A Voith Fwd P/S Voith Aft A/A Voith Aft P/S Fuel Efficiency
~ 0 - Q i @ - Q@ @ I~ Q@ ~ Q9 ~ @ i~ @ @ I~ Q@ ~ @ (O I~ @ ~ o
50.90 deg 1.41 deg 2.69 knots 211 deg 1.23 Um 1.35 Um 2,57 Um 0.24 kW 0.29 kW 0.53 kW 19,26 % 2267 % -66.94 % 017 % 91.87 %
Best Equivalent -
50.90 deg 1.41 deg 2.58 knots 204 deg 147 Um 1.68 Um 314 Um 0.31 kW 0.40 kW 0.71 kW 29.56 % 181 % 7597 % 220% 5439 %

]

0O
(©,

Sun, 05 Feb 2017 07:16:56 GMT

Sun, 05 Feb 2017 07:16:56 GMT Sun, 05 Feb 2017 08:07:24 GMT

Values

Fonlicigh National F

Southampton

0s 200s 6005 10005 12005 14005 16005 18005 2000s 2200s 2400s 26005 28005

Y4 ertoouile

SOG-arbitary - SOG-worst ¥ SOG-optimal -4 SOG-best

Fichester

Lmngton

teistchusch

2017 Lioyd's Register
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uel Saving Case Study — Worst Peer Comparison

Ship Map Hello tost-admin ~ M\ &

Dati Start Time (GMT) End Time (GM Operation Distance FOC SFOC
20170205 07:16:56 08:07:24 50 mins Transit Soton Cawes 10.05 Nm 240.42kg 210877.45 gikwh 00000003
Best Equivalent -
20170205 22:30:47 23:20:08 49 mins Transit Soton Cowes 9.99 Nm 240.69 kg 210172.64 ghwh 00000023
Worst Equivalent -
20170208 07:18:50 08:12:29 53 mins Transit Soton Cowes 10.05 Nm 27267 kg 209.75 gkwh 00000085

Latitude Longitude Heading Fuel Cons Fwd Fuel Cons Aft Fuel Cons Total Power Fwd Power Aft Power Total Voith Fwd AV/A Voith Fwd P/S Voith Aft VA Voith Aft P/S Fuel Efficiency
~ 0 ~ 0 LTy @ - 0 - Q @ ~ Q @ ~ Q@ ~ Q@ @ I~ Q@ - Q@ I~ Q@ - 0
50.90 deg 1.41 deg 2.69 knots 211 deg 1.23 Vm 1.35 Vm 2.57 Vm 0.24 kW 0.29 kW 0.53 kw “19.26 % “22.67 % “66.94 % 017 % 91.87 %

Boet Equivalent
50.90 deg 1.41 dog 2.58 knots 204 deg 147Um 168 Im 3.14m 0.31 kW 0.40 kW 0.71 KW 2956% 1.81% 7597% 220% 5439 %

Worst Equivalent -

50.90 deg 1.41 deg 1.58 knots 212 deg 097 Um 0.94 Um 1.91Um 178.36 kW 217.44 kW 395.81 kW -6.90 % 14.58% 52.93 % 116 % 9154 %

O

Sun, 05 Feb 2017 07:16:56 GMT Sun, 05 Feb 2017 07:16:56 GMT Sun, 05 Feb 2017 08:07:24 GMT

Compare Worst:

o = ~o

+] :

- i
ath Do 210
Emstieigh S e 3
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N lertoonite
> -8 50G SOG-arbitary % SOG-optimal - SOG-best - SOG-worst
Faeham A2

rsmouth

teiztchurch
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Fuel Saving Case Study — Optimal Based on Machine Learning

Ship Map Hello test-admin ~ M\ 4
Start Time (GMT) Distance
2017-02-05 07:16:56 08:07:24 50 mins Transit Soton Cowes 10.05 Nm 240.42kg 210877.45 gkwh 00000003
Latitude S0G Heading Fuel Cons Fwd Fuel Cons Aft Fuel Cons Total Power Fwd Power Aft Power Total Voith Fwd A/A Voith Fwd P/S Voith Aft VA
~ 0 - Q 'S o ~ @ ~ o - @ ~ o @ ~ @ ~ @ ) ~ o ~ @ - @ - o
50.90 deg 1.41 deg 2,69 knots 211 deg 1.23Um 1.35 Um 257 Um 024 kW 029 kW 053 kW 19.26°% 2267% -66.94% 017 91.87%
Optimal Comparison

5076 deg 1.29 deg 227 knots 307 deg 147 Um 1,45 Um 202m 286.53 kW 32474 kW B11.27 KW 65.89% 13.10% 2200% 1091 % 4250 %

D)

r

Sun, 05 Feb 2017 07:16:56 GMT

Sun, 05 Feb 2017 07:16:56 GMT

Sun, 05 Feb 2017 08:07:24 GMT
— 0

Southampton

os 200s 400s 600 800s 10005 1200s 1400s 16005 1800s
Heroowile

2000s 22005
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3200
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Lmngton

teistchurch

2017 Lioyd's Register
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Detailed Analysis - Optimal Voyage Requires Higher Gear and Lower Propulsion Angle

11

AftShaft RPM
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Fuel Consumption vs. Time
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Predictive Energy - Buildings

Microgeneration

BUILDING

!
J

Equipment BMS Occupancy
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Grid Tariffs
SOURCE Service
EXTERNAL
Usage Weather Traffic

Events



Repair Recommendations — Landing Page

O LUMADA JiMiduss  wom

@ CaiLun Facility

Overall Equipment Efectiveness

EVENTS

OPTIMIZE SCHEDULE

ASSETS

ANALYTICS

357,000 USD (650 hours) ~$10,000

248,190 USD 1 $13,000

410 days 60 days

13.5 hours



Maintenance Event Cards

Predicted Loss of Pressure in
Centrifugal Pump 08

1/16/2019 5:03 AM (1st Alert) | Predictive Alert

New 3-5 Days Paint

Centrifugal Pump 08, Paint Reservoir 003, Pressurized Tank
012, Boiler 09

Vibration and/or noise detected in Centrifugal Pump 08.
Predicted loss in pressure in the next 3-5 days.

View Dismiss Assign
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Overheating in Pressurized o
Tank 015

9/24/2018 4:45 AM (3rd Alert) | Equipment Failure
Scheduled 1-2 Days

Assembly B1

Pressurized Tank 015, Boiler 02, Paint Reservoir 008,
Centrifugal Pump 24

Unusually high temperature detected in Pressurized Tank
015. Expected equipment failure in the next 1-2 days.

View Dismiss Assign

NEW PREDICTIVE ALERT
Predicted Loss of Press...

Reduced Capacity in Boiler 02

9/23/2018 11:32 AM (3rd Alert) | Equipment Failure
New 2-4 Weeks

Assembly B2

Boiler 02, Paint Reservoir 005, Pressurized Tank 015,
Centrifugal Pump 12

Noticeable reduction in capacity in Boiler 02. Recommended
review of asset in the next 2-4 weeks.

View Dismiss Assign



Maintenance Planning and History: Detailed View

Predicted Loss of Pressure in Centrifugal Pump 08

Related Assets
New PA-13782 Warning

Asset

Centrifugal Pump 08
Vibration and/or noise detected in Centrifugal Pump 08. Predicted loss in pressure in the next 3-5 days.

@ Paint Reservoir 003

@ Pressurized Tank 012

@ Boiler 09
Event History
Outcome Criticality Alert Date Resolved Date Time Spent for Repair
© Unresolved Warning 9/24/2018
@ Fixed Notice 8/22/2018 8/24/2018 2hr 13min
@ Fixed Notice 8/5/2018 8/6/2018 1hr 42min
@ Fixed Warning 7/1/2018 7/12/2018 Ohr 33min
15 © British Telecommunications plc 2019

Asset Type

Pump
Resevoir
Tank

Boiler

Work Order(s)

WO-72938
WO-83729

WO0-28394

Dismiss

See full asset structure

More history

Repair Technician

Felix Townsend
Jamie Villarreal

Marcus Perkins

BTQ



Predictive Maintenance — Data Signatures

Insights

25% in 14 days -30%

Vibration RMS
Pump Vibration Spectrum

Bearing Temperature
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Explore More Insights

Vibration RMS

. ANOMALY DETECTED: RMS SPIKE
0035 1/14/2019, 10:46:00 AM
0.03
0.025
0.02
0.015
0.01
0.005
0
1/9/2019 1/10/2019 111/2019 112/2019 1/13/2019 1/14/2019 1/15/2019 1/16/2019

Time

BT



Repair Recommendations

Recommended Action

Confidence Score:;

Clear Obstructed Impeller ,(«

Predictive Maintenance

Related Assets
Centrifugal Pump 08

Description

Impeller may be obstructed with foreign material. Check
the impeller and clear any obstructions.

17 © British Telecommunications plc 2019

Confidence Score:

Replace Contaminated Oil '(«

Predictive Maintenance

Related Assets
Centrifugal Pump 08

Description

Oil may be contaminated. Check oil for contamination and
replace oil if necessary.

Schedule selected Work Request

Create a different Work Order

Confidence Score:

Check Shaft for Bends ,C

Predictive Maintenance

Related Assets
Centrifugal Pump 08

Description

Shaft may be bent. Check for bends, straighten if possible,
and replace shaft if necessary.



Repair Readiness

18

Clear Obstructed Impeller

1/16/2019 11:54 AM Predictive Maintenance

Status Work Request ID
New WR-38421

Related Assets
Centrifugal Pump 08

Parts Required
All parts in stock &

Schedule Recommendations

Description

Impeller may be obstructed with foreign material. Check the impeller and clear
any obstructions.

Prioritize:

Cost Speed

Recommendations are based on an analysis of planned downtime, demand, work orders, parts inventory, historical data, technician availability and skill level, and more. If you are under a time or budget

constraint not recorded in the system, use the priority selector to see different recommendations prioritized by cost or speed of repair.

Three days from now

Saturday, 01/19/2019; 08:00

Cost OEE
s _JeH oo%

Technician
Howard Wiggins

On-call expert

Jaiden Knapp

Four days from now

Sunday, 01/20/2019; 10:00

Cost OEE
s _J. -

Technician
Skyler Mercer

On-call expert

Jaiden Knapp

Next week

Thursday, 01/24/2019; 08:00
Cost OEE
3 s -
Technician
Louise Sasho
On-call expert
Saige Pollard

Create a different schedule

Cancel Send Work Request




Integrated Work Order Scheduling

Work Request sent

A work request for Clear Obstructed Impeller on Centrifugal Pump 08, completed by Jeremy Bolton on Saturday
01/19/2019 starting at 08:00 has been sent to your scheduling system.

The Work Order will appear in your Schedule once it has been accepted.

Close See request See on schedule
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Smart Service

Cases } Create
Dashbaard Work Order

. =

Analylics Servica Buletin
Dashboard Support

B | %

Authorized Service Center

Business Application
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