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Agenda o SICP

SunCoke Energy™ SXCPartners

« SunCoke Energy at a Glance

« Qur History with the Pl System

* Process Overview
 Inspection Process
« Asset Health Program

* Questions
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Largest Independent Metallurgical Coke 2 SCP
Producer in the Americas SunCoke Energy” SXCPartners
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Value Now, Value over Time with the 2 S'CP
Pl System SunCoke Energy” SXCPartners

First Installation at Haverhill Operations in 2009

|
All Plants installed October 2011 J

Increasing use and value 2009-2011 -t
Enterprise Agreement (EA) signed in 2012
Perspective on the EA

— Supported a refocus on “value from vs the cost of’ the Pl System

— Helped Reduced the cost of curiosity

— Enabled quicker development and rollout of applications broadly

— Accelerated value realization and sustainment

— Enabled normalization and simplification of data — securely & broadly
— Supported SunCoke Energy’s vision of the importance of information

o
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The Making of Coke...and Energy

— Thermal Decomposition of Coal
— Heat Recovery from Flue Gas
— Power Generation

— Coke Logistics

— Safety & Efficiency are paramount
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SunCoke Process Flow % SCP

SunCoke Energy™ SXCPartners
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Coke Oven Overview 3 SICP

SunCoke Energy™ SXCPartners

Stack Base

Uptake Dampers Waste Heat Tunnel

Uptakes | IR
Coal/Coke Bed

Crown

Downcomers

Buckstays o S

Sole Flues

12" Airspace
-::-

SunCoke Energy™

Oven Floor
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Health Indexing System * SICP

SunCoke Energy” SXCPartners

Asset Health

Field Index
Inspection /

Checklist

Economic End of Asset Life

Performance
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Setting up the monitoring / recording 2 S'CP
inspection path..... SunCoke Energy” SXCPartners

- Clearly define digital data states for asset conditional recording and
identify all component areas of asset deemed important / critical.

— Inspection granularity can vary.

+ Example: Good or Bad / On or Off type input

— Pros--Applicable in many cases where asset condition is simply functioning properly or
not

— Cons--Not a good digital state for age related conditional failure and where health
indexing prioritization could be needed

» Expanded Example: No Damage, Minimal, Moderate and Severe
— Applicable when asset age related failures occur.
— Enables health analysis for work order prioritization

Develop maintenance timelines for your process to understand where
you are currently, where you will be, so you can steer where you want
to go.
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Maintenance Timeline % SICP

SunCoke Energy” SXCPartners

Break down life expectancies and develop time line for assets

Challenge Existing PM inspections by examining MTBF or MTBR rates

Respect the past but be willing to embrace a new future

Years |r 21 20 19 18 17 16 1
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Paper inspection migration 2 S'CP
to electronic entry with analysis.... SunCoke Energy” SXCPartners

« All PM inspections were transitioned from paper / excel type entry and
captured through electronic data field entry.

- Data logger tours were copied from paper inspection programs and
recreated using corresponding digital states within the Pl System.

— These PI Tags were created for each identified condition that could exist.
« Over 30,000 tags were created per operating site for oven battery assets.

TN,

| FeaturedISVs | | 360View || ProductProfile =|  Video
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Pl Manual Logger Tour Creation - S.CP

SunCoke Energy™ SXCPartners

sl PIML BE Tours Mobile Devices Tools MobileP C Wi o Help

Towur Info > | Tag Configuration | Tag Entry Options I Data Walidation I Tag Group Corfiguration | Tag Attributes
Common Al

Tour Name Tag MName

MTO BAT C MECH CS &1-70 |MTO_OMI.C61 ASB.CS_ML
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Tour Description Tag Descriptor MTO Batterny © Owen 61 Mect
MTO Battery C mechanical inspection coke Barcode Eng. Linit
side §1-70 FPaoint Type
Diigital Set
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Span
Full Access Group Comment Tag (B defmul, focr mes comwmerits for fags are stansd i1 aansofations_ DisplayDigits
[PIMLADMINS |

Data Entry Group
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<

| Collection Scheduling Tag List Wiews

-
-
| Tree View | List view |

Tour Scheduling

[ = [EE Lk | = 4F
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MTO _OMILCE2. L.CS_ML
MTO_OMILCEZ2.0OB.CS_ ML -

Operator Instructions

B A 1 of 110 [ (4] [ -

he +F e &~
=7 cdlarsen - @ sc-spsql0lipiaf (MTO_PIML) #£#88 PMTOPIOT (piadmin | piadmins | PIWerld) 29 tours loaded. PI Manual Logger 2012
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Define performance...
P . ¥ S CP
What is considered good??? SunCoke Energy™ SXCPartners

* Important to define process characteristics that accurately depict
good performance
— Example(s):
» Coke Ovens—Temperature, Coking Rates, Charge Weight....
Steel Caster—Metal in Mold, Thru Put, Quality data
* Chemical Plant—Stock Feed Rates, Catalyst Performance,
* Your Plant—What metrics define your process????
* Most of the time these metrics are the backbone of dashboard
creation—good visual aid for that day.

- By integrating Pl System and using an Asset Health Index ranking
system, it becomes possible to predict failure, reduce downtime
and cost in order to manage assets more eﬁectlvely

- Decisions become based on predictive measures / data versus
reactive break-ins.

15
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Performance Example: o SICP

SunCoke Energy” SXCPartners

Temperature Performance Profile—Optimum defined—Others???
Feed Rates

Hydraulic pressure

Lbs/ Hr

Feet/ sec

L / min
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Maintenance Cost s S'CP
Predicting the Economic End of the Asset Life SunCoke Energy” SXCPartners

» Define accepted or “good” cost for asset.

— Maintenance spend on asset will be categorized according to industry
standards, historical data, company feedback, or published data.

— Digital State set for each condition as defined by process experience and /
or budget controls.

« Final Plot for Health Indexing comprised of:
— Spend Index
— Performance Index

— Inspection Index
— Others????

.x:.
SunCoke Energy™
@ @OSlsoftuC | #UC2014 © Copyright 2014 OSlsoft, LLC. (N4
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Composite the System that works for 2 S'CP

you.... SunCoke Energy” SXCPartners

« A Weighting System can be applied to reflect proper influence of
each individual component to best formulate your process

* Index Example: > C1 xW1+ C2xW2+C3 x W3+...Cn x Wn...
where C is defined as the Condition Rank and W is defined as the
associated Weighting within that category.

« Example:

— Performance was considered to be the most important piece, followed by
Inspections and then Cost

— Category / Condition can be anything—Just define it!!
« The tracking and collection of this data will build the database

needed to predict the EEOL or Economic End of Oven Life and
control to a specified delta between oven performance and cost.

'Ki-

SunCoke Energy™

>
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Health Index Prioritization for 2 B
. ] . SICP
Asset ReEalr Prioritizatoin ExamEIe... SunCoke Energy” SXCPartners

Lower Left Chart—Portrays asset prioritization analysis based on inspection data only. The first (10) assets prioritized for repair
according to Figure 6.29(ac) would be:

- 25,16,13,15,41,5,77,10,8,and 30

Lower Right Chart—Portrays the asset prioritization according to the Composited Health Index which includes Performance /
Inspection and Cost

According to this chart, the first (10) assets prioritized for repair would be:
- 13,30,78,44,1,11,28,51,47 and 37

— Note: Only (2) assets appeared in the same list. Performance/ Risk is vital to prioritizing repair.

Compositing key data sources, only assets above a defined rank prioritization will require repair. By executing the revised
repair plan, a 34% reduction in cost was realized.

Inspection Only Composited Health Index

Inspection Rank
O R, N WMo ON

2541 8 4417545053183134495659683640435248
H |[nspection... = Combined...
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Program Development -Purpose % SICP

SunCoke Energy" SXCPartners

« Torecord, analyze and prioritize repair in order of severity

« All Data both real time (Performance) and periodic (Inspection / Cost)
will feed the Health Ranking System database that will offer quick
analysis of inspection data overlaid against performance data.

— Data will enable planning and budgeting of future repair activities

— Data offers a more focused approach to needed repairs or will trigger additional
inspection as performance begins to drop.

— Reduces the number of inspections and therefore can reduce resource needs
— Predict Failure and Monitor Asset Health to better control process.

Integrating the Pl System by assigning digital states to all conditions—
Performance, Asset Health, and Financial—We have been able to better
guide our business model to make the most informed decision as we keep
a finger on the pulse of our process.
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Contact Information 3 S.CP

SunCoke Energy” SXCPartners

« Jason Crum
« Manager of Oven Maintenance
e Jacrum@suncoke.com

« Wes Alderman
* Oven Inspector
« wkalderman@suncoke.com

e« Scott Larson
» Information Technology Systems Analyst
 sdlarson@suncoke.com
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