FTV ENERGY

optimizing energy efficiency

Advanced Energy Analytics for Industrial
and Manufacturing Companies

Jon S. Towslee
SVP, Industrial Segment
March 19, 2015

www.eft-energy.com

r )
£FTY ENERGY



e |ntroduction to EFT Energy

e Industrial Metering / Measurement
— Objectives
— Strategies
— Practical Considerations
— Data Sources

e Analysis Tools
— Basic Reporting / Dashboards
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— MVR Modelling
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MarketWatch (12/3/14) “As firms like Boston Scientific, Ford and Pfizer battle to
keep down operating costs they have successfully reached out to industrial energy
management software providers like EFT Energy”....”Buyers should include proven
specialists like EFT Energy on their shortlists...”

e Leading Industrial Energy Management Software
— Energy and Production KPI Management ol
— Advanced Analytics
— Real Time Alerts & Proactive Control

— Cost Budgeting & Forecasting
* Founded in 1998 - Dublin, Ireland; Opened US
Operations in 2008 - New York City
e Serving Multiple Industry Segments
— Industrial / Manufacturing & Processing
— Technology, including Pharma and BioTech

— Energy Service Companies / Utilities
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Measurement Objectives
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 No plant has all the metering they want or
need!

 No plant has an unlimited budget!

e Some metering may exist, but is out of repair
or calibration

 Some existing metering may not be connected
to a network
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— What business / technical problems are you trying to
solve?

 What outputs do you need to answer the questions?
e What inputs do you need to provide the output?

— What is the intent of metering?
 Time over time performance tracking?
* Peer to peer performance comparison?
e Benchmarking?
e KPI tracking?
e Cost allocation?
e Best practices sharing?
e |dentify training opportunities?
 |dentify maintenance issues?
e Efficiency measurement?
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Peer facility comparisons

~—

Peer process line comparisons

) G—

Equipment comparisons
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Measurement Strategy
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Enterprise

Region / Division

Plant / Location

~ Process Area /
Department

Machine /
Meter

Drill Down | —— Roll Up

www.eft-energy.com 7Y ENERGY



e Scope of Comparison
— Determines metering “boundaries”
— Determines metering types and quantities needed

e Top down vs. bottom up
— Primary & Secondary utilities
— Loads, distribution system points, conversion equipment

— Energy Balance (Calculate unmetered quantities)
* System Loses
* Unmetered loads
* Error checking

*  Factors of Production
— Used in Modeling and Advanced Analysis
— Used to normalize KPI’s
e Reliability Improvement
— Improved sequencing / equipment utilization
— Reduction of maintenance issues
* Process Improvement
— Itis not just about energy efficiency
— Goalis to improve operational efficiency
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* Consistent Units
— Localized engineering unit are more meaningful
— Must choose consistent global units to roll data up

e (Consistent Measurements

— Measurements should be made in consistent locations (metering
points)

— Measurements should be made under similar conditions and
normalized

e j.e.different air compressor operating at different pressures

e Consistent KPI’s

— All KPI's should be calculated in a consistent way to facilitate peer to
peer comparisons

— Example KPI = Energy In / Production Out
e Multiply by S / energy unit for total cost
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Practical Considerations
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* Energy Savings Targets Depend on Starting Point
(Savings in % of energy spend)
— Just starting out: 7-15%
— Mid maturity: 5-10%
— Mature program: 2-6%

* |nternal Hurdle Rate (% ROI) will set budget
— Calculate target savings
— Use Hurdle Rate to back into your budget
— Most customers seek simple payback within 2 years

e Work within Budget to maximize early returns
— Use early savings to “prime the pump”
— Success breeds success
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e Time series measurements
— “Directionally Correct” — lower cost, “good enough”
— “Theoretically Accurate” — higher cost, less important

e Peerto peer measurements
— Similar scopes of comparison
— Theoretical accuracy is more important
— Normalized data necessary

e Cost allocation
— Higher metering and theoretical accuracy necessary
— Need to consider upstream / downstream energy flows
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e Reuse existing (process) instrumentation to
the greatest extent possible

— Reduces metering expense

— Greater correlation being different reporting
systems — Same source data

e Utilize existing data collection systems
— Process historians
— Building automation systems

— Business systems

P
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Data Sources /
System Integration
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Production
Data

Environmental Quality
Data Data

Building
Data

Economic
Data

EFT

EFT Energy
Data Capture
Engine

-

EFT Energy
Advanced Energy Analytics

Data Warehouse

A

& Data Mining Engine

N

New Insight, New
Understanding, Keys

to Improved
Productivity

www.eft-energy.com

£1Y ENERGY



Process
Automation Systems
PLC, DCS, SCADA,

Historian, etc.

Global
Weather
Service

Building
Automation Systems i
EMS, BMS, BAS, etc.

ENERGY MANAGER

Company Intranet AUT@START

“‘ or Broader Internet
L ] pra— —
Meters Nano™ _ E
Data Logger LManual Data Upload k Bl'JVIinEnSesEsRSPys;teCms

Server Cluster

www.eft-energy.com £ ENERGY



VN ENERGY

Analysis Tools
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EFTY ENERGY MANAGER Custom Dashboard Reports Scre Log Out

optimizing energy eficiency

Status - Tuesday, September 02, 2014

Current Demand Tue-02-Sep-2014 14:42:00 Line No 1 Main Motor (kW) Tue-02-Sep-2014 14:43:00 Line No 2 Power (kW) Tue-02-Sep-2014 14:43:00

) Line 1 On/Off

On
, Line 2 On/Off
On
13,800.00
Line 1 Main Motor Tue-02-Sep-2014 Line 2 Refiner Drive Power Tue-02-Sep-2014

140 Line No 1 On/OFf 120- Line No 2 On/Off

. ™ S TH

100: 1 1
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_ &0
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SE83885882 R0 R2RIRRE 8529332222823¢23¢8383228227
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297. 9.3713
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B VERIFIED & SECURED

#95%
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Custom Dashboard Reports Main Screen Log Out

EFTY ENERGY MANAGER

Line Operator Dashboard - Wednesday, January 28, 2015

Hourly KPT Output Wed-Jan-28-2015 13:15:00

Line Output

/f Site Production

oK

/f Site Energy

oK

, Manufacturing Plant No 2

Good

, Manufacturing Plant No 3

Good

P -

o g b

Production Target Wed-]an-28-2015 — Production Min Wed-Jan-28-2015 — Production KPI Wed-Jan-28-2015 I

Feed Stock Temperature Wed-Jan-28-2015 13:15:00 Inlet Valve Position Wed-Jan-28-2015 12:15:00 Daily KPI Output Wed-Jan-28-2015

3,833.20

H100% -

ENERGY
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{Ff‘ ENERG‘I" MANAGER 5 Multisite Partfolio Analysis 7 Help 1 Log Out

- g gy efficency

é ' Report Criteria |

Enterprise Portfolio MMBiu Report - January 01 2014 to December 31 2014

-38,870
-515.85
78736
MMBu 1746 % 657124
MMBtu 13305774 1 85 419489

BMMBtu 84475771 -37,222.77

Portfolio MMBtu by Region MMBLu Deviation from Forecast by Region

357.97K

128,86

Regional MMBtu by Site

#H100% -
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@T ENERGY MANAGER ' Normalized Report Analysis [ Main Screen 7 Help i1 Log Out

N optimizing energy efficiency

rEE———
Partfolio Analysis |
Previous .En Export Data ‘

It EUI April-14 9% Difference Compared to April-12

(LIDIZES

H

Ey

KBtu/ft2/year KkBtu/ft2/year

Direction

Percentage | _Site Normalized History |
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EFT‘ ENERGY MANAGER ’_ Y Portfolio Profile Analysis ™ Main Screen 7 Help 11 Log Out

" optimizing energy efficiency

Setup En

Advanced Reporis Custom Reports Alarms

Portfolio View  Site Setup i Carbon Tracking  IPMVP  Trip Schedule  Excel Report Setup ~ Normalization Report Setup

Documentation  Portfolio Analysis

N Total Electric Wed-30-Apr-2014 00:15 to Wed-30-Apr-2014
23:59

4,500

4,000

il Profile Data

Profile Data Comparison Difference % Difference
Total

Latest Interval Daily Differance Max

B Vs s
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Fri-Jan-01-2010 to Sat-Dec-31-2011

\9 ENERGY ...
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Sun-Jan-01-2012 to Tue-Dec-31-2013
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optimizing energy efficiency
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EFTY ENERGY

MANAGER

Dynamic Production Forecast

Main Screen

D Batch Code Item No Start Time End Time Department | Batch Mo Quantity ;::;?:‘ Forecast G:
66810 L L 8/27/2014 12:31:00 AM 8/27/2014 8:44:00 AM T TN 30000 5536.67 3584.89
66811 —— _—— 8/27/2014 1:30:00 PM 8/28/2014 5:30:00 AM —— W G0000 10726.67 6833.89
66825 L —— 8/28/2014 5:29:00 AM 8/28/2014 9:29:00 PM T TR 60000 10726.67 6833.89
66826 L L 8/28/2014 9:29:00 PM 8/29/2014 1:29:00 PM T W 60000 10726.67 6833.89
66844 L L 8/29/2014 2:29:00 PM 8/29/2014 10:35:00 PM T TN 30000 5536.67 3584.89
66842 —— — 8/29/2014 11:35:00 PM 8/30/2014 3:54:00 AM —— . 15000 3114.67 2068.69
66839 I I 8/30/2014 4:54:00 AM 8/30/2014 &:57:00 AM T B 16000 3114.67 2068.69
66860 L L 8/30/2014 9:57:00 AM 8/30/2014 10:58:00 AM T W 3500 95217 714.94
66873 L I 8/31/2014 7:00:00 PM 8/31/2014 10:40:00 PM T B 12500 2509.17 1680.64
66869 L I 8/31/2014 11:37:00 PM 9/1/2014 7:40:00 AM T N 25000 5363.67 3476.59
66877 L] L 9/1/2014 8:45:00 AM 9/1/2014 10:51:00 PM T W 55000 9861.67 6292.39
56(8?8 T L 9/1/2014 10:58:00 PM 9/2/2014 1:04:00 PM T RN 55000 9861.67 5292.3;
Forecast Electric Forecast Gas

11,000 77,000 77.000

10,000 70,000 70,000

9,000 63,000 63,000

2,000 56,000 56,000

7.000 45,000 49,000

6,000 42,000 4z.000

5,000 25,000 35,000

= 4,000 28,000 28,000
E 3,000 21,000 4 21,000 4
2,000 14,000 14,000
1,000 7.000 7.000
’ o o
LI R T =T . A GO - - =~ A LI T =T A A - - =~ T
FiEfiEiEiiEizidie FiffrriEzideedecd
ils Dryer Forecast Electric by BatchCode fls Dryer Forecast Gas by BatchCode
Quantity to produce. Quantity to produce.
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e Calculations

Powered By

EFTY ENERGY MA| AGER™

arbon Tracking

Energy Anomaly Detection

Energy Anomaly Detection

IPMVP  Energy F

Log Out

Movember12
Movember12

Anemaly Count

269
11

2 Days, 19 Hrs, 15 Mins
0 Days, 10 Hrs, 15 Mins

43280.12
13427.87

§1731.2048
§537.1148

Energy Ancmaly

MNovember12 885 19 Weekday baseload detection 248 2 Days, 14 Hrs, 0 Mins 40302.25 §1612.09
November 12 945 20 Energy Occupancy Detection 29 0 Days, 7 Hrs, 15 Mins 943762 §377.5048
MNovember12 945 26 Menday Early Start and Run On. 12 0 Days, 3 Hrs, 0 Mins 3990.25 §159.61
MNovember12 945 35 Output Check 0 0 Days, 0 Hrs, 0 Mins 0 50
Enterprise Site Anomaly Count Mon-05-Nov-12 All Enterprise Site Anomalies
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300 - 1,600
270 — % 1,440
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210 1,120
180 % 960
150 F % 200
¥ 120 - - 640  w
5 50 % 480 g
60 320

z0

s 160
Y sy o,

Cutput
Weeskand Weaskday Enargy Monday Chack
baseload baseload Occupancy Early Start
detection  detection Detection and Run
On.

ith Anocmaly Anomaly Cost

F i
ey ENERGY

www.eft-energy.com



www.eft-energy.com 7Y ENERGY



Jon S. Towslee, P.E., CEM
Phone: (330) 467-8829
Mobile: (216) 704-4603
Email: jon.towslee@eft-energy.com

Website: www.eft-energy.com
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