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Professional Services

At your service

Our industry-savvy analytics engineers deliver a powerful combination of engineering, support, customer service and
business consulting to complement your team.

Seeq Professional Service offerings allow you to quickly put your data analytics investment to work.
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SERVICES PORTFOLIO

Seeq’s analytics engineers and application developers provide a variety of services that includes consulting,
Seeq implementation engineering support, training and documentation, and the ability to support the
extensibility of Seeq via solutions development and integration.
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Seeq Implementation

Application & Solution

Consulting Training & Documentation

& Integration Development

Seeq Use Case Discovery Automate Custom Workflows,

2 BvclEEE: Use Cases in Seeq Workbench Custom On-site Training e, CellalEas
. . . . Protot: Custom Feat
Performance Engineering Standardized Reports in Seeq . . e e? ures
. . . Online & Remote Training or Tools to Interact with
Studies Organizer Topics
Seeq APIs

Digital Transformation . Documented Workflows in Customize Connections &
Data Source Mapping . . .

Strategy Workbench & Organizer Configurations

. Database API & Connector . Integration with Data Science

Data Analytics & IT Strategy Custom Training Modules grationwi '

Development & Research Teams

Pool of highly-skilled, certified, Industry
and experienced talent: Experience

+ 30+ Engineers with extensive industry experience

> Advanced Degrees Asset Optimization
Predictive Analytics
Asset Reliability
Collaboration
Data Management
Financial Savings
« Certified in Leading Software Applications Data Improved Yields

> Professional Engineers
> Real-World Experience

« Specialized in data analytics, including machine learning

- Database and Data Historian Expertise Analytics

+ Global
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EXPERTISE

Seeq’s analytics engineers provide you with highly
efficient troubleshooting and optimization services.
Personalized services ensure that you get the
responsiveness you need to address daily operations

“During their first week of using Seeq,
challenges and achieve long-term business objectives.

dozens of customers have found savings
greater than $1M per year.”

Team Highlights

+ Industry-Recognized SMEs

« Equipment Domain Expertise:

Pumps
Valves
Compressors
Heat Exchangers
Furnaces
Transmitters
» Process:
Flow Assurance
Distillation
Reactors
Controller Performance
+ Operations e.g.,
Alarm Analytics

Batch Analytics

Continuous Manufacturing
Reporting
Monitoring, Diagnostics
21CFRPartl1l

+ Disciplines / Technologies
Workflow
Reliability
Modeling
Simulation
Machine Learning
Statistics
System Architecture
Software

+ Automation Technology e.g.,

PI, PI Batch, PI AF/EF,
Pl Process Book

Examples of Previous Work Experience

Chevron
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ENBRIDGE

DeltaV Systems Batch
Implementation, DeltaV
Hardware & Troubleshooting

PHD, Proficy Process Systems,
Inductive Automation, DCS

+ Development of Solutions Involving
the Intersection of Machine
Learning, Modeling, Statistics,
and Database Systems.

« Cross-Vertical Professional
Experience

+ Software Knowledge e.g., R, SAS,
Python, MATLAB, VBA, PI, Aspen
HYSYS, JMP, Minitab, Matplotlib.

R Jjm Gsas 4

MATLAB
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HOW WE WORK

Our team is focused on partnering you to develop and implement solutions that drive business value for
your organization. We are:

g Innovative '-,1"-, Collaborative

+ Develop solutions involving the intersection of » Focused on Customer Goals and Deliverables

machine learning, statistics, and data historians . Close Partnership

+ Tailored to customer needs

20

@) Customer-Focused @ Global
« Customized Solutions « US

+ Flexible Support Options » Europe

« Remote and On-Site Support + Asia
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CASE STUDY EXAMPLES

Plan & Design

Example: Use Case Development

The Challenge Results

Extract meaning, understanding and predictions Unsolved problem solved in 1 hour by customer SME
from complex and growing data across internal and leveraging Seeq Analytics Engineering office hours.

external data sources.
Optimize planned shutdown and maintenance

priorities to significantly improve cost savings. ($10M
Approach to $100M worth of savings).

+ Expedite ad hoc investigation
+ Enable SME with data science
+ Develop predictive asset models

+ Enhance collaboration, publishing

v 8Connected Heat Exchanger Maintenance Prediction - 3. Predict EOR NP 0 Bk &oemo
£ Dpaa & Tools & Joumal [i] % = fllr fle v 9. Moo 1.

R Ciendar  chain  Capsule  Onelane  OnevAis Spread  Labels  Dimming Export
&) viewing

HT Coefficient - U-Value (Normalized), Predict HT Coefficient - U-Value, Design U-Value

Predict End-of-Run Date:

1. Process Data v This worksheet summarizes the development of a Seeq-
derived prediction for end-of-run (EOR) for this heat
exchanger based on the minimum operable heat transfer
performance (Minimum U-Value). Operations and
maintenance teams should be planning to take the

ENTIETTTRll | ©changer out of service for cleaning by the projected
EOR date or suffer operational challenges,

Predictive Correlation of HT Coefficient - U-Value
(Normalized) as a function of Days n Service:
+ Predict HT Coefficient - U-Value

3.Predict EOR
Final Workstep:

tenance Prediction - Predict
PM)

Analysis: i of
this Seeq Workbench Analysis are to (1) develop
calculations to monitor the heat transfer performance of
a heat exchanger over time and (2) predict the date for
needed maintenance based on the trend of the
calculated U-value (heat transfer coefficient)
Process Data Tags | Signals:
worksheet
+ Hot Liquid Flow N
« Hot Li " 30 87U/h

28.437 BTU/(

4 11/1/2015 1157 AM BST 11/1/20187:06 PM DT

[ 1

1 11705 3years 11/1/2018
& Details

o s Name & Color + Samples & Line ¢  Width & Lane * Axis & Align & Show Auto AxisMin & AxisMax &

O " BTU/(h*F4) HT Coefficient - U-Value s A [ 2081838: ] [ 109.0273¢

O M. BTU/(h"F) HT Coefficient - U-Value (Normalized) 20.81838: | [ 109.0273¢

]

20818387 | | 109.02

a

O v BTU/(h<Ft?) Minimum U-Value 2081838 | | 109.0273¢

a

o

)

® x O M BTU/(h“F) Predict HT Coefficient - U-Value
)

)

P
L4
@’

O #v BTU/(h"Fft’) Design U-Value 20818387 | | 109.0273¢

]

Comments »
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Develop & Deploy

Example: Custom Workflows

The Challenge Results

Embed and operationalize analytics throughout your Projects and analyses that took weeks to months
enterprise to decrease time to results. now take minutes to hours utilizing automated
workflow support from Analytics Engineers.

Approach
- Automated data science

« Results broadly available

+ Deployed predictive models

+ 4 Connected HDS Fixed-Bed Catalyst EOR Prediction - 4. Predict EOR Getlink & Developer
S Dpata & Tools Journal

& vieving

e e e % k. 1.

Calendar  Chain  Capsule  Onelane One¥Axs Spread Labels  Dimming Export

— . - am
WABT (Wt Ave Bed T), WABT Normalized to Basis, EOR Prediction (Auto - Entire Run), EOR Prediction (Linear - Recent Trend), HDUHCH NGRSO .

Predict End-of-Run Date:

EWTTETITRTl | Obiectives of Workbench Analysis: The objectives of
this Seeq Workbench Analysis are to (1) import process.
data, (2) develop calculations to monitor the fixed-bed
catalyst performance of a hydrodesulfurization (HDS)
unit over time, (3) normalize the performance metrics to
abasis of operating conditions and (4) predict the date

PASTCCITNAN | for needed catalyst change based on the trend of the
normalized weighted average bed temperature (WABT)
towards the maximum operating limit of 765 °F.

The points at which EOR Prediction (Auto - Entire Run)
and EOR Prediction (Linear - Recent Trend) intersect the

3.Normalize T v EOR WABT (per equipment design or product quality
limits) represent the projected EOR date(s).

Final Workstep for this Worksheet:

« HDS Fixed-Bed Catalyst EOR Prediction - 4.

e Predict EOR (Nov 3, 2017 7:46 PM)

Calculations for Prediction EOR Date for HDS Unit:

WABT Normalized to Basis
EOR Prediction (Auto - Entire Run)

scalar Inputs for Normalization:

« Catalyst Volume
HDS Feed Rate Basis (Bbl/ Day)
LHSV Basis
Feed Sulfur Basis (Wt 3 7/19/201512:00 AM PDT 4 26years P BN 2/14/2018 9:46 PM PST
Product Sulfur Basis (Wt %)

S Reaction Order for LGO/LCO (n) I
HDS Activation Energy for LGO/LCO
k- Ba 1 312015 3.3years
R(Gas Constant) 184 Detals

Equations Applied for Normalization: x B Name ¢ Color # Samples ¢ Line & Width ¢ Lane * Axis ¢ Align ¢ Show Auto AxisMin + AxisMax &

1.1deal Plug Flow Reaction Kinetics o calculate k- Actual £0 x 0 M WAST(WtAveBedT)
and k- Basis

start *

= = i O [ssas2s ] Aug1,2015 12:00 A

PX:) M WABT Normalized to Basis — s — A [ Aug11,20159:52AM

589.4529¢
P} M EOR Prediction (Auto - Entire Run) P sep24,201511:19AM

— . A 589.4520¢

I.HSV( 1 1
,0 MooF EOR Prediction (Linear - Recent Trend) A L

n-1\ G ¢ B oct22,2015 10:07 Am
se9.4529¢

2. Arhenius Equation to calculate normalized WABT. M Jun 25,2016 7:46 PM

a]
a}
o
a}

PA] v kcal/mol HDS Activation Energy for LGO/LCO A L L 589.4529: | | 794.0797 B Jut9, 2016 4:56 PM

B oct20,2016 6:50AM
[l Nov 16,2016 5:03 AM
[ Dec17,2016 7:24 PM

WABTyorm k). Tl ]’1 10 o HDS Unit On-Stream
actual

O0oOO0OO0O0OO0OO0OOO

Comments »

Copyright © 2018 Seeg Corporation. All rights reserved.
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Manage & Maintain

Example: Dashboard Creation

The Challenge Results

Solve complex business problems through best-in- Device failure predicted months in advance avoiding
class capabilities. unplanned plant shutdown utilizing improved Seeq

Approach Organizer dashboards.

« Automated monitoring for rapid asset assessment * Minimized lost production

« Single-source for summary results data * Optimized planned maintenance ($100K’s)

- Rapid application of methodology to other assets

arma
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2 custom condition
Create a conditon rom existin capsules and
datestime ranges

Close to Hi Temp

® Composite Condition
Use simple logicto find periods where two conditions
combine to represent a third condition

2 signal from Condition
Transfor

statisti

I Histogram
Agaregate asignal by y-value of another.

Scorecard Metric
Create astatistc ofsignals and/or conditions with
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About Seeq Corporation

Founded in 2013, Seeq publishes software applications for manufacturing
organizations to rapidly find and share data insights. Oil & gas,
pharmaceutical, specialty chemical, utility, renewable energy and
1301 2nd Avenue, Suite 2850 numerous other vertical industries rely on Seeq to improve production
Seattle, WA 98101 outcomes, including yield, margins, quality, and safety. Headquartered
www.seeq.com | (206) 801-9339 . . . . .

in Seattle, Seeq is a privately held virtual company with employees and
partners in the United States, Asia, Canada, Europe, and South America.

Seeq Corporation




