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Successful
Implementation

of ClearView™ in
Fertilizer
Industry




FFL Ammonia Plant

Built in 1967 , Name plate capacity: 1360 MTPD
2007.+Relocated to Pakistan from Netherlands
2010: 1500 MTPD design capacity

2015 Revamped to 1650 MTPD
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ClearView™ Ammonia Project Journey

Commercial term KOM & Project Data Connectivity Phase-1 ClearView™
finalized teams formation  (FFL to HON) Dashboards Deployment
Nov Sep Dec
2018 2019 2019
ClearView™ Contract ClearView™ portal, Data connectivity Phase-2
Concept Finalization Data upload (HON to HTAS)  Optimization completion

Haldor Topsoe digital solution, ClearView™ | is now operational at
Fatima’s ammonia plant.
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ClearView™ Ammonia Project Journey

Fatima Fertilizer’'s (FFL) Ammonia plant is the First Plant among
~400 Ammonia Plants worldwide and ~125 Ammonia plants
licensed by Haldor Topsoe to Iimplement novel digital

solution ClearView™,
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Introduction to ClearView™ Ammonia

* ClearView™ introduction video

\earViewwm,.
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Haldor Topsøe_Ammonia.mp4

Introduction to ClearView™ Ammonia cont.

Connected plants - The best accidents are those that never happen

Incident detected

Un-connected ‘ . Data collection Troubleshooting
plant

Proactive :
Early event Incident
detection avoidance

HALDOR ToRsoE @ ¥ Fat!.ma _10




Introduction to ClearView™ Ammonia

cont.

Economics  Sec

PRODUCTION

NH32 PRODUCTION

2,034. Mﬂ/\ﬁ (WA Vs =
POSSIBLE NH3 GAIN
53, IV

CO2 PRODUCTION

45,026 won MM WM

BENCHMARKING 0]
Current Best

Continuous run time (days) 143 340
Onstream Factor (%)
Last 20 days ar 100
Last 12 months 85 a3
NH3 Production (MTPD)
Last 24 hrs 2,032 2050
1 act N Asue 2 na7 7 nan
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* Online dashboard examples
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Lab Analysis  Data Cansi rmings

ENERGY EFFICIENCY

SPECIFIC MNET ENERGY CONSUMPTION

N # l
5.82 an,ﬁhh_ﬁ‘-u \WW L.'v\{\v-

RELIABILITY - LAST 12 MONTHS

Uptime Onstream Factor Shutdowns
339.5. 93 3
DATA CONFIDENCE @
Confidence Level Good
ECONOMICS 0]

PRODUCTIOM COST

ABuanms i A

PROFIT FROM POSSIBLE NH3 GAINS

110 Tt e

WELCOME KMOWN CUSTOMER | MY SETTINGS | LOGOUT

WARNING SUMMARY

Production & Energy  Reliability
Feed Purification

Reformars & WHS

Shift Section [ 3 ]
COZ Removal
Methanatar

Ammania Loop
Refrigeration Loop
BFW & Steam Syztem
Heat Exchangers

Rotating Equipment

KEY PARAMETERS
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Introduction to ClearView™ Ammonia cont.
*HTAS ClearView™ projects

ClearView™ contracts Deployment status

* 11 ClearView™ contracts are signed

4 ammonia plants 3 live + 1 for 2021
2 WSA plants 1 live + 1 for 2021
* 4 references have been deployed 1 Hydrocracker unit 2021
2 Diesel hydrotreater 2021
« Other contracts are expected to be 2 il eleiesisr 202

deployed within 2021

» Being a licensor we foresee increase
In references via all new projects
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FFL Experience

Case Study-1




Case study-1.
Sulfur Slip from Feed Purification Section

During May’'21, Organic sulfur slip from Desulfurizer increased to 15 ppb
from <10 ppb.
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Case study-1

Solutions against high Organic sulfur slip:  cerrsumseons
1. Increase inlet temperature

2. Increase inlet Hydrogen

3. Catalyst replacement

Impact is decrease in production and higher

energy consumption.

DEACTIVATION PROGRESSION

Pre reformer Deactivation monitoring: [
1. 290 based upon simulated temperatures - ——es
2. Deactivation progression with time  —
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Case Study-1: Conclusion
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* No alarming deactivation of Prereformer in ClearView™
Actual : 0.5% per month (~3 ppb Sulfur slip)
Expected: 2 to 3 % (15 ppb Sulfur Slip)

« Based upon ClearView™ monitoring, no further actions were taken
and Catalyst replacement job removed from TA'21.
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Case Study-2

Ammonia Convertor Operation with CO Leakage

17-18 June 2021: 18 hours unplanned shutdown
» Leak across methanator effluent exchangers

» CO measured inlet NH; converter

Methanator,

(CO+CO2) < 10 ppm 8

CO=.=7)t0,8 ppm) 1, “4
Methanator, Feed/Effluent Exchanger/ \ ’\% ’g;
— Z Z
L (CO+C02) > 80 ppm ) - (4)
CO=% 27,t5,30,ppm)
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Industrial Experience

45 —e—Plant-A
40 R VIRV ——FFL-Expereince 2017
[ —e—FFL-2021 Leakage
35 1 .
=3 —<Plant-C
230 .
= —+—HTAS-Normal Limit
= .
% 25 l \ —8—HTAS-Emergency handling
% 20 /
o .\-"I—I-l I \.A—kt/
©15 T
S HTAS guidelines
10 - 0-10 ppm Satisfactory
5 10-20 ppm Few months|
0 | | | | | ~20-30 ppm Few weeks
0 5 10 15 20 25 30 30-50 ppm Few days |
Weeks >50 ppm 1 hrs

~4.5 days plant shutdown required to fix the leakage. It could be
taken immediately or postponed for 14 days (Maintenance

preparation)......er
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Convertor Performance

With close focus and implementation of ClearView recommendations:

Outlet NHz content

205.5 ‘/\/\{ 18.4
kg/cm3(g) b mole %

Loop pressure initially increased Outlet ammonia concentration

but remained stable afterwards. initially decreased and then
remained stable.

ATemperature

124 By

Mk

DT of bed-1 initially decreased but improved to previous.gperating.
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Convertor Performance cont.

ClearView(TM) NH3 catalyst activity -
catalyst
26 Aug -> 23 Sept activityy = -0,0005x + 100.18

Clearview™ simulation, Cgtalyst activity is fairly stable
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Case Study-2: Conclusion

Based upon Stable catalyst activity in ClearView™ | it is
concluded that an Immediate shutdown of the plant is not
required to fix this leakage.

Problem Consequence Benefit due to
ClearView™

Leak across CO entering NH3 loop Immediate shutdown

methanator Risk of unplanned avoided.

effluent shutdown Plant operation

exchangers sustained by ~4 months
for leakage rectification
in TA
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Remarks

Haldor Topsoe digital solution, ClearView™, is now operational at
Fatima’s ammonia plant.

The tool offers the closest possible collaboration (almost real-time)
among Haldor Topsoe’s highly experienced global team, their cutting
edge know-how & softwares and Manufacturing Personnel which
Topsoe believe will lead to significant cost savings to the licensees.
Close collaboration has improved the stability and reliability of
Simulation.

Potential of savings is immense as witnessed in a few months of
operation. FFL and HTAS stands committed to improve functionality
of ClearView™ for Future as well.

For More information
www.topsoe.com/services/connected-services/clearview-ammonia

http://fatima- ,qroup com/ffcl/productlon _plant_detail. php/ammonla plant ffcl
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