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Plant Integrity Monitoring

Objectives / Conception

Innovative sensor- & detection-systems allow a
safety-focused and comprehensive 2" view on the
plant’s integrity, enabling early identification of
unwanted or even critical situations.

.............

Plant Integrity Monitoring... DCS:::iiiiiiiity ‘
. . oy . Automation © il
* operates as an independent system in addition to the core process automation S Monitoring |
DCS and by this adding a second and independent layer for risk mitigation. Efj:;‘:; rips :
* supports operations as an assistance system, especially with respect to the Monitqﬁﬁf'f85§§§§§§§§.
continuously increasing extent of remote operation and the extending areal
distance between control-rooms and production assets. fi~  Control Room/ N
* isto be integrated into the well established emergency response structures and g Remote Operation

into technical site service processes related to these.

Emergencyﬂ,’,
Response?,

Operations gains a new kind of transparency based on real-time capture

of what happens along their assets and in their plant as a whole.
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Plant Integrity Monitoring

Driving Value for BASF

Increasing overall Plant Safety

Periodic monitoring via man-based round trips will be substituted by continuous monitoring via
sensing- & screening-systems with abilities for early detection of unwanted & critical plant
situations, reducing equipment damage and plant shutdowns.

LN

Providing Assistance for Operators

Operators will be supported through preselected / preprocessed information or triggers
regarding assets and environment, so the necessary time for operators’ physical
presence within critical areas is reduced to a minimum.

Following the Path to further & true Remote Operation

Now and in future continuously increasing distances between control room and plant make
the provision of an personnel-independent and continuous view on plant integrity more and Control Room -

more indispensable.

Acceptance & Appreciation to be expected

Plant Integrity Monitoring offers the chance to provide appropriate compensation optimizing
measures in order to allow further advancements in automated operational modes of ducti tout ‘
process industry plants. At the same time this establishes a basis of acceptance not only production outpu

for authorities but also regarding the public opinion. Outside Perception
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Plant Integrity Monitoring

Scenarios on how an approach could support ...

 vibration
* visible light
* infrared
* sound
: * temperature
round trips .
... So far Plant Integrity-Monitoring
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Plant Integrity Monitoring

WP2 — Evaluation of technologies

Acoustics sensors

Acoustic camera

=  Measurements in
Aro Plant
Friesenheimer Insel

500 Hz

Internal

60.23 dB

55.43 dB

Audio Gain: O dB8 |
Mode: Smart :
Distance: 350 c¢m ‘
|
i

Filter Min: 450 Hz
Filter Max:

950G Hz
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Plant Integrity Monitoring

WP2 — Evaluation of Technologies
Spectral Camera Systems for detecting Gas Leakages

B New technology - Evaluation of spectral cameras for gas leakage detection as identified key use case

Detection of propene
Rebellion Photonics

Bruker
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Plant Integrity Monitoring

WP2 — Technologies
Vibration and temperature sensor cable

09:33:35 ¢ ssees

. o

o 09:33:25

09:33:20

09:33:15

09:33:10

09:33:05

09:33:00

09:32:55

09:32:50

09:32:45

09:32:40

. First starting measure at pipe rack A
Sensor system measure capture walking on
pipe rack footbridge
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Plant Integrity Monitoring

WP2 — Technologies
Camerasystems

South America

Siteconference2022

») Motion Detection |

Original camera view range

Result with alarming

Motion Detection ||

Image Processing with
conventional filter mask methods

Color Filter
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Drones @ emergency response
More than 10 years of experience...
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https://basf.sharepoint.com/:v:/r/teams/GlobeUAV-RW/Shared%20Documents/Drohne%20-%20GlobeUAV/Projektverlauf/SAT/VID_20211216_104313.mp4?csf=1&web=1&e=4ToDgf

Drones @ emergency response
New LTE-control mode in progress

B Implementation of semi-autonomous controled flights on site
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Drones @ emergency response
Standby in Piggyback: roof top drone-port solution
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https://basf-my.sharepoint.com/personal/pahlt1_basfad_basf_net/Documents/Technik/VID_20211216_104313.mp4

Current

With this basics....

. 'fn wlﬁ
7c \

ACX)
A~

* Currently developing ,,Mission-Support-System*
All related to the

* shows Geoinformation sencv-location!

* shows Building/Plant-Documentation
* shows several specific information

» Offers Rescue-Cards (for vehicles)
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Current
,Mission-Support-System*“
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Medium-term

 Mobile access to Distributed-Control-
Systems
* live values in picture and trends

* simple process overview
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Medium-term

* Mobile access to tank-wagon information

18 05.10.2022

bl WLAN Call & ® 09:13

Objekt

Q 338078091 (] +

338078090937
Funktionelle Position

338078090937
Installiert
IKW

338078091380
Installiert
IKW

30

Funktionelle Position

338078091398
Installiert

Funktionelle Position

»338078091"

213)4]5|6

&@ "

Leerzeichen

! &

| ZWL-Betriebe 2018+

£ ASSEMBLY

TOP of Spillage Box

3" SAFETY RELIEF VALVE PROVISION

Min. 160mm

TOP of Spilage Box @
o}

DNBO TOP DISCHARGE ASSEMBLY

Ta0x297mm <

®

TOP of Spilage Box

TOP of Spillage Box .@

CLADDING SHELL NATL/COLOR 2.0mm T A
N
CLADDING HEADS MATL/COLOR 3.0mm T
FRAME PROTECTION COAT 30u+40
TOP COAT COLOR Ultramor
SHELL ANT STRESS. CORROSION LACOUER 404
INSPECTION AUTHORITY BY
| 20 HYDRAULIC HAND PUMP 2
19 DOCUMENT HOLDER 1
18 450 RESSAE/AAPUR RERN NEGPL) 1
Z / L T =) 17 500mm MANWAY ASSEMBLY 1
L 16 DNS0 PRESSURE CONNECTION 1
15 025 PRESSURE SENSOR PROVSION 1
FRONT END
REAR END | 14 D150 FLLING CONNECTION 1
PLAN
o 0 @ @ 13 DNBO SPARE CONNECTION 1
12 DN150 SPARE CONNECTION 1
[l DNBO TOP DISCHARGE ASSEMBLY| 1
TOP. of Spiloge Box 10 3" SAFETY RELIEF VALVE FROUSION 2
9 4 BOTION DISCHARGE ASSEMELY 1
8 BOTTOM CABINET 1
7 THERMONETER 2
6 WALKWAY ASSEMBLY 1
5 INSULATICN & CLADBNG ASSEABLY 1
4 SPILLAGE ASSEMBLY 1
4" BOTTOM DISCHARGE ASSEMBLY 3 HEATING & VACLUM RING SYSTEM 1
- 2 FRAMEWORK ASSEMBLY 1
DN150 SPARE CONNECTION | DNBO SPARE CONNECTION T VESSEL DETALS T
@ M| D ho. NAVE v
@ OWNED BY Tifleet Leasing e il e o
(31cbm) @ NANTONG €Il
g
§ €2 | 15May2019 | 1. Updated as per the specification. MYE [ - STAND | aw. e
; ¢ | 1iMay.2019 | 1. Updated as per the specifieation. MYE | T WATERGL |
E
View from A ¢ | 07May2019 | 1. Updated s per the specification. MYE | g 56 WEIGHT L
A B | 28Apr2019 | 1. Updated as per the specification. M CRA OATE | ooz | SE ) SCALE
y:
A | o201 NEW DRAWING MYE IS DRAWNG

VERTRAULICH

Internal

ND ALL COPEES THEREOF ARE CONFIDENTIY
>



Medium-term

* Mobile access to ... subsystems of BASF

various
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Medium-term
* Firefighter Training with VR (Virtual Reality)

* Advantages

* Excercise without many equipment
* Train not simulatable scenarios

* Foam application

* Handling of vehicle-failures

Internal



VR TRAINING
HAZMAT TRANSFER



Long-term

* Extending of Drone-Use-Cases
* Site-located Drones for fast autonomous flight to the incident area
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EmergencyEye — Command is going to be operated via
BASF ECC Lu - no app or additional Software required
(,,call and go*)

-
Live=Chat mit IﬂtEgHEFLE-"

®  Supports command and control, crisis and disaster Dbarsetzung in zshirsicha :
management teams, supervisory authorities and decision- A Video:
makers / managers in the case of in the case of special Startseite - emergencyeye.de
operations and major emergencies. Decisions can be made
with a larger information background. N e

Bessere Lagebeurteilung und
Diagnase durch Live-Yideo

" COMMAND enables a live video function, a precise continuous
localization, a chat function with instant translation to overcome
language barriers, and via the additional functions Cursor, —
Picturies and GEOsms to the levels of responsibility o

Punktgenaue Ortung des
Smartphones nach Zustimmung

1. photo documentation and forwarding of image material to dureh den Anrufer
further decision makersthrough the Picturies function

2. a target-oriented routing of peripheral task forces and
decision makers by the GEOsms function :‘I'“ o Bt o e

3. target-oriented guidance through the Cursorfunction faruterfesthatien

m GEQsms

GED-Daten an weitere Unterstatzer

—~ Strengthen BASF Emergency Response Team approach — ECC available il e
24/7 with access to operationally experienced technical incident commander 2um Ort des Geschehens leiten

o Cursor
Zielgerichtete Anleitun
S 0O-BASF

- Available in 2022 / technical check done / procurement process activated
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https://emergencyeye.de/
https://emergencyeye.de/
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Next generation Turbo-Extinguisher

Proven technology:
our current models
in operation &
practicing
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Next generation Turbo-Extinguisher
further development

0

4477

£745
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Next generation Turbo-Extinguisher

New functions . Safety

* Remote-Control & Drone-view
* Larger distance to incident location

* Fast response
* Automatic hose stipply system (200 m)
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* Versatility Hi

* Increased range i

 Sustainability @
 Modular structure
e CAD-based FEA
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I FIRETAUCKS

O-BASF

We create chemistry

Internal



O - BASF

We create chemistry




