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Nutrien Real-time Operations Center (NROC)
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NROC Monitoring Process

1 13,158 2 118 Million 3 3,471

Alarm-enabled tags data points evaluated hourly
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Enhancing Ammonia Plant Reliability with Seeq

Why Seeq?
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Data-driven Realtime Scalable Simplified
insights for analytics for implementation notification
process reliability for large number and alert
optimization monitoring of assets management
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Enhancing Ammonia Plant Reliability with Seeq

Operationalized Use Cases
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Use Case 1 : High Pressure Boiler Corrosion Monitoring )\'

o Coordinated phosphate/pH control is a water
treatment program used in steam generators to
protect against corrosion

Corrosion in high pressure boilers lead to
NS catastrophic failures and unplanned
downtime due to high operation pressures

Phosphate: added to the boiler water in the
form of trisodium phosphate and disodium
phosphate salts

pH Control: Ratio controlled of these
o phosphate additions, maintain boiler water
pH within between 8.3 and 10.5




Use Case 1 : High Pressure Boiler Corrosion Monitoring
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Use Case 1 : High Pressure Boiler Corrosion Monitoring
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Use Case 1 : Steps of Development and Deployment l\’
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Ensure the Tags are \ Carseland:
» available and pull the data S, _Spyjobs.scheduls() '
r P / spy.search() spy.pull() 101-F 1500psiSystem
/ fo r P H a n d PO4 CNO pH/phosphate Coordinate Chart. Time: 2025-04-28 20:35 (UTC)
“,

Define the Safe operating limits,
Creating the Alarm-Signal Graphs
y4 and Percentage Coordination

pH
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> Pushing Alarm Signal to N \
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Steps of Development and Deployment
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Use Case 2 : Ammonia Process Threshold Monitoring

@ Purpose:
v" Alert SMEs to deviations from the desired

operation condition
v" SMEs investigate and identify actions
How?
v" Limits generated for key parameter identified
for safety, optimization and reliability
v Threshold limits for process tags imported
into Seeq through Seeq Data Lab
v" Bulk creation of conditions
o Capsules with Hi and Lo Threshold limits
for and Alerts
o Bulk management of notifications.

v Alerts triggered when a process variable
deviates from its normal operating range.

14

ﬁ&cq notification: 107JCD Pump Running Dry

> [EXT] Seeq notification: BNO 107JAB Pump Running Dry (1)
> [EXT] Seeq notification: Borger Plant Trip < 800 (1)
> [EXT] Seeq notification: DP TRM 1 103C Increased > 14psi (1)
> [EXT] Seeq notification: High arch Burner Press (50)
> [EXT] Seeq notification: High meth DT (66)
> [EXT] Seeq notification: High Meth DT R6142 (10)
> [EXT] Seeq notification: High Mole sieve filter DP - 201FA (1)
> [EXT] Seeq notification: High Mole sieve filter DP - 201FB (1)
> [EXT] Seeq notification: JNO Plant Trip < 50 (3)
> [EXT] Seeq notification: LIM High Meth DT (60)
> [EXT] Seeq notification: Outiet Temp Exceeded (194)
> [EXT] Seeq notification: Production Below 1800 (54)
> [EXT] Seeq notification: Reformer Heat up Rate > 100degF (58)
> [EXT] Seeq notification: RNO 01 Plant Trip < 300 (2)
> [EXT] Seeq notification: RNO 09 Plant Trip < 1600 (6)
> [EXT] Seeq notification: TRM 2 high Meth DT (3)

> [EXT] Seeq notification: TRM 2 Plant Trip < 200 (2)

N

> [EXT] Seeq notification: TRM 4 Meth DT (3)

Rk [EXT] Seeq notification: TRM 4 Plant Trip < 1700




Use Case 2 : Ammonia Process Threshold Monitoring

“* Threshold generation methods

v' Statistically generated operating limits (SPC, Percentile Range)

v Operating thresholds for safety systems

4) Benefits achieved
v Optimized Process Conditions
v Process controllers optimized output
v" Early warning of process deviations

& Equipment health monitoring
v" Vibrations and Bearing temperature
v Declining catalyst life
v Bad actors in process reliability

&> Safety and Emissions monitoring
v Safe operating limit deviation

v" Environmental limit exceedance
15
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Use Case 2 : Steps of Development and Deployment

\ spy.search()

Reading tag lists and

thresholds in python code in

Data Lab

\ Ensure the

) signals are found
and are unique

/

L

)

Workbench

spy.pull()

Create "Conditions" (capsules)
based on thresholds and push to )

Create Asset Tree for

Conditions and publish to

Workbench

Y

b

N
/

spy.assets.Tree()

spy-push()

On Workbench, create bulk-Notifications for the

conditions that are mapped to the asset tree

™

N
/

1 csv_tree.visualize()

WT Condition Tree
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|-— BFW pH
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| |-— Augusta WT Alarm Condition

|-— Mixed bed outlet conductivity 3

| |-— Augusta WT Alarm Condition

|-— Mixed bed outlet conductivity 4

| |-— Augusta WT Alarm Condition

|-— Mixed bed outlet conductivity 5
|-— Augusta WT Alarm Condition

Borger

|-- 1500# Boiler Conductivity (Lab)

| |-— Borger WT Alarm Condition

|-- 1500# Boiler P04 (Lab)

| |-— Borger WT Alarm Condition

|-— 1500# Boiler pH

| |-— Borger WT Alarm Condition

|-- 1500# Boiler pH (Lab)

| |-— Borger WT Alarm Condition

|-- 1500# Boiler silica (Lab)
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Steps of Development and Deployment
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Notification Details ¢

Condition: BNO Alarm Syn Gas Compressor Suction Pressure Enabled

Schedule: Every 15 minutes
Server load may impact the frequency

Motification Name

BMO Alarm Syn Gas Compressor Suction Pressure

Additional email content

See more information in SeeqfMitrogen Alarming - Borger

Include capsule properties

Start

Motify the following people through email
Adeyinka Opadeyi

Look ahead

0 day(s)

Time zone
US/Pacific

~ Group all of my capsules into one email
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1 /232004
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Future Plans

( Fault Detection - Principal component analysis

C( Long term trends detection

A
CLICI)‘ Predictive Analytics

(&

Enterprise Monitoring Suite

NI N N
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