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Making Sense Webinars

Emerson and Our Partners Giving Insight
on the Three Most Important Issues in Refrigeration

We're
Making Sense

of the promising role of new refrigerants.

We're
Making Sense

of energy reduction technologies.

We’'re
Making Sense

of the application of electronics to improve
operational visibility.

Maki
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Welded Contacto

Motor Trip

= Makin
‘ g of the application of
e n S e electronics to improve
operational visibility.

Compressor F:

Current sensing

CURRENT

Making ‘
Sense EME‘ESON".

Webinar Series Climate Technologies



Fault

Compressor Trips

Pressure Switch or Thermostat Cycling

Discharge Pressure

Locked Rotor

Long run Time

Low Voltage

Low Oil Pressure

Missing & Revers

Welded Contacto

Motor Trip

Open Circuit

High Discharge Ti

Using Compressor Electronics Data

i September 17, 2013

Compressor Failure

- B\ &
Current sensing : . \‘-,\

[roeer | ) Algortii

Demand

CURRENT

and A
2" f

= Alen

'_-__,_—;/{ ;

Presented By:

Kurt Knapke

Director, Product Planning and Electronics
Emerson Climate Technologies



Agenda

= Basics of Compressor Electronics
— Definition of CoreSense™ Technology
= What Type of Data Is Available?
= What Are the Benefits?
= Applications/Real World Examples
= How Can Monitoring Data Across the Enterprise Help?
DISCLAIMER

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without guarantee or warranty of any kind,
expressed or implied. Information provided herein does not relieve the user from the responsibility of carrying out its own tests and experiments, and the user
assumes all risks and liability for use of the information and results obtained. Statements or suggestions concerning the use of materials and processes are made
without representation or warranty that any such use is free of patent infringement and are not recommendations to infringe on any patents. The user should not
assume that all toxicity data and safety measures are indicated herein or that other measures may not be required.

Maki
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Emerging Trends Create Need for
CoreSense Technology

FHTTTTTT T

( H;':SCUS(‘“ |

Emerging Trends:

- Connectivity

* Aging Contractor Workforce
- System Complexity

* Increasing Warranty Costs

What Is CoreSense Technology:
- Compressor as a Sensor

* To Monitor and Interpret Compressor
and System Information

- Delivers Advanced Protection,
Diagnostics and Communications

- Enhances Performance and Reliability

Maki
Sense



How Does CoreSense Technology Work?

The Basics of Compressor as a Sensor

Most Failures Have Early Indicators

— Motor Temp and/or Motor Current and/or Disch. Temp

— Historically Manifests as a Cycle of Motor Protector Trips and Resets
— Usually No One Knows or Comes Until a Failure Occurs

= CoreSense Gathers Operating Information
— Analyzes Current Signature of the Compressor
— Characterizes Compressor Protector Behavior

— Combines This Information to Indicate Operating Compressor Failure
Condition (Ambient, Temps, Demand, etc.) T

/
= CoreSense Algorithms Use This Information to Identify: XA'e”/®Lock-0ut

. 2nd Alert
— Electrical Issues and System Faults )

— Escalating Patterns Leading to Catastrophic Faults

@ Repair

= Gives Facilities Managers/Contractors a Chance to Respond TIME
— Can Stop Machine in Extreme Cases (Reset)
— Enables Proactive Maintenance, Service and Solutions

= Algorithms Built From Decades of Copeland Testing, Teardown and Operating Experience

— Over 1M Units in the Field in Refrigeration, Residential, Commercial Air Conditioning,
Heating, Geothermal Systems

| Maki
B Sense



CoreSense Technology Capabilities
Evolve Over Time

Algorithms Sophistication Level

Current
On & Off

Current & Temp vs.
Time (di/dt)

Compressor Signature
(eMaps)

Technology/Capability

.| Tcond

i . -

g

Run

OnTim

Protector
Reset Tim

2000

Creates Value for OEM, Contractor and End User

2005

2010
Progression Over Time

Future

Future

Charge Verification
Performance Monitor
Liquid Floodback
And Others

Energy Meter
Power Factor
Power Quality
Bearing Health

Locked Rotor
Reverse Rotation
Single-Phase Fault
Compressor Overload
Compressor Overheat
Gross Charge Fault
Internal Leaks

Compressor Tripped
High/Low Side Fault
Motor Failure
Contactor Fault

Maki
Sense



CoreSense Technology Is Being Rolled Out
Across All of Our Major Product Platforms

Discus w/CoreSense Scroll w/CoreSense Outdoor CoreSense Comfort Alert and
Diagnostics Diagnostics Condensing Unit Diagnostics Module PerformanceAlert

Discus w/CoreSense Scroll w/CoreSense Indoor

: e CoreSense SecureStart™
Protection Communication Condensing Unit

Protection

Maki
B Sense



What Type of Data Is Available?

o o e SSSURENEEN *Asset Information

«Comp Status On/Off *Compressor Proofing
*Oil Pressure *Power Consumption
*Discharge Temp. *Run and Fault History
*Motor Temp. *Remote Diagnostics

*Ambient Temp. *System Operation
Comp. Current -

Comp. Power Voltage
«Control Circuit Voltage
Demand Signal
«Contactor Status

«Unloader Status Customer Value

*Digital Modulation Status S *Applied Cost Savings
*Low/High Pressure Cut-Out Maintenance Savings

*Energy Efficiency

. Sense



Multiple Ways to Access Information

A) Locally at Compressor: B) Locally Thru Computer !C)Locally and Remotely Thru EMS

* LCD Interface
 LED Indicator Lights

1. Modify User Adjustable
Features

1. Modify User Adjustable Features

CoreSense™ protection
for Copeland Discus® Compressors

2. Communicate Data and Alerts to
2. Review/Download System Controller

Compressor History 3. Review Compressor History

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
3. Useas Data Logger :
|

4. Use as Data Logger

Maki
Sense




CoreSense PC Software Provides Access to
Data and Fault History

e — * Network Configuration
O vt e « Connect to Multiple Devices at Once

0 s
[ setPoling Ifenval

Location iferiaion

[ Ao
[ Hep
| PC Software Update

e - ne o [ i e I -« Module Status
* Input: Motor and Scroll Sensor, Line and Control Voltage

[ Metoosk Configuration

| Copelanaks seobe Congressan | [ unsoan
wih CoreSense ™ Dagnostics
[ setPalling Intervai

o 3 « Output: Contactor, Compressor, Trip, Lockout

0 o [ : »  Data: Scroll Temp (°F), Control Voltage (V)

@ CheckforUpaate

| Copeland Discus Compuessor
wilh CoreSerise™ Pretection

| Capeland K5 Scrall2 Comgressar

- x
il CreSense™ Diagnostics L s - = . .
— == * Device History
=" | Appiication Configuration
| Copeland Scrolls with . e |
e 3 tworConfaurtion Totay | Todarl | Todapl Todapd | Todapd Todaps  Tosaeh Todarl Cumuisbe . C St t d R T
: 2 o p— v o | s | s ot £ ompressor Starts and Run Time
' m [ SetPulling Interval Carpreszar Fun Time Hous) kA a7 a2 54 L] 25 19 2 8653 .
Compreseor Shat [k 0 [ 58 ki [ 0 o 0 704
@ i 2 s * Alarm History and10 Most Recent
3 Hek Ao History
L s Ham Teday | Tesarl  Todar Todird Todard | Todars Todart  Tedarl Cumiabe
| PC Software Update B
Loss of Commuricaion 0 L] 0 L] L] 0 L] 0 L]
G Checkfor Upate s DR Shast Spere Thesmiser Warring 1 [] ] ] ] 0 ] 0 ]
I — 'Opers 0R Shart Soocd Theamister Warng 0 L] 0 L] L] 0 L] 0 L]
Copeland Discrsp Campressor
it Cores = prot % ||Shot Cycke Warng 0 1 1 L] L] 0 L] 0 108
0 L] 0 L] L] 0 L] 0
0 L] 0 L] L] 0 L] 0
Mizsing Phase Tip 0 L] 0 L] L] 0 L] 0 10
Sorlbih Terpesae T ' 0 1 1 1 1 1 1 1
Mokt Theanizzes Open DR, Sttt Trip 0 L] 0 L] L] 0 L] 0 L]
ConeSense™ Commmications | Motor High Tenperahas Tip 0 [ 0 ] ] ] ] ]
'Stk cyols Lockout 0 -
e o - Device Info

@ atress-02 Mot Hioh Tenperahas Open R Shd L 0
Flevese Prase Lockou. 0 | Rppication Configuration

* Model Number

Mesh P Lockat ¢ [ Network Configuration

‘SerollHigh Tempesahure Lockou: 0

Mol High Tempersnse Lockaut ] 13 s .

e 3 o * Serial Number
T a * Firmware Version

Ishont Cyvie Viaming | P Software Update

O CheckforUpate

ISt Cytte Viaming
[sht Cytie Viaming
|stent Gyt Viaming

2

_— | * Note: Real-time Data
Logging Also Available

Maki
Sense
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CoreSense Provides Information Remotely

That Was Not Available Before

Terminal Mode E

RXx—488 Unit 1 18:84:-23
ISDZ2 Compressor HAMESQEFULL *ALARM*

18-12-08

~ISD 2.8 Compressor -DEVICE INHFORMATIOHN
ISD2 COMPOO:L Product Hame : ISDZ2.0
Manufacturer - EMERE0OM-CLIMATE-TECH
Req In: Act Out: Part Humbeyr D 526-9990
ON ON [ 14.7] Revision : 1_.16F 85
Sens HMod Rev - 1_.13F84
Comm Status : Online Bus Address H 1
Alarm 3tatus: .- FW Updt Prog :- ..
Display Code: Hormal - Running

-CURREHT STATUS ~-ASSET INFORMATIOH
Sat Suction Temp: -12_8 Comp HModel # - A4DT3A2Z28L-TSK-AZ27
198.4 Comp Serial #: B8FA8913R

Discharge Temp =

Cntrl Mod Temp = 91.3

~RUH STATUS -USAGE STATUS

Comp Run Time H 3ars Current H 8.7
Comp 5tarts z 171 Power z a.15
Unld 1 Run Time : 7

Press enter for a list of actions.
| F1: suetion | ). F3: crircurrs | 1 Fs:




CoreSense Provides Alarm History

-
04-01-06 " RX-400 Unit 1
Use Ctrl-X to Select CX Tabs DETAILED STATUS (NAMESEFULL

C1: Inputs C2: Outputs CJ: Discus Outs|C4: Alarm Out |C5: SensorModul
C6: History C7: 7 Day CB: ALlrm Hist [[WANITIMETITE C0: MURE
Discus: DISCUS_001

o
=3
=
=
-~

Alrm Table Type
3 Fault Disch Temp
n2 Comm Loss CT
"3 Low 0il Prs Warning
i Config Mismatch
#s No Communications E2
"6 Disch Temp Trip
L ¥4 Comp Low Voltage Trip
ns Motor Temp Trip
"o Low 0il Prs Lockout
#10 Disch Temp Lockout
#1i1 Comp Module Failure
12 Unused
213 Unused
LR R Unused
#s Unused
#16 Unused
w7 Unused

2
1
3
2
0
1
0
8
1

b A i A i S i e A A e R A A A A e A
pr A A A A S e A A A S A A A A A S A

T I T ITITITITITCCTITCICCC< -
T T ITITITITIZITITITITIITZTITIITIN
T I I ITITIITTTITITIIITTITIITIIW
pr i A A A A A A A A S S A A A S A A~
pr A i S S S A S A A S S S A A S S A
2 ZTZTZTIXITZZZITIITZZZTZITII®

Press enter for a list of actions.

F1: PREV TRB r-F2: NEXT TAB ]




Compressor Electronics Create Value
Throughout System Lifecycle

$5,000 -

Prevent Equipment
e Failure
 $4,000 - $5,000

$4,500 -

$4,000 -

$3,500 -

$3,000 -

$2,500 -

Savings

$2000 1 Applied Cost and Maintenance

Installation Savings
Savings $1,000 — $3,500

$1,500 -

$1,000 -

$500 -

$0

Maki
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Applied Cost Savings Opportunities
Because of Compressor Electronics

Consolidation of Components

Utilization of Communication Between

_|_ Compressors and System Controllers:
o Demand Cooling = Control of Compressor, Unloader,
Sent i i .. . . . .
“Monitor Temp. Control Digital, Liquid Injection

_|_ - _|_ E = Alarm Feedback

. » Eliminates up to Four
High-Pressure Low-Pressure .
Protection Protection Input/Output Control Points

Motor Protection Contrglo?:tci Input U p to $420 Ap p I I ed
0 Cost Savings per
— 9 Compressor y

Maki
Sense




Consolidation of Components and Utilization of
Communications Significantly Reduces Wiring

Typical Compressor Wiring
Without Intelligent Store™ Discus®

L

lc,ompress r };

i
oSy

QT' .rK »m; .T ;
= B |

= Control Wmng Power Wiring
43D 225 [Terminal Block |
‘,42.1_.9 g
ez R == ===/ UEE
' o [ &)
pa Ll_-:' : r Contactor
"O“L i o o Tﬁ—' .BG ° foc >a)
A °, A LI
Panel | *f° }* i Tl F Rllm
Compressor

| @ Wiring in Panel (25)
| € Waring (Comm.} In Compresser {0}
i @ Wasing In Compressor (12)

‘ } 37 Wires

Typical Compressor Wiring
With Intelligent Store™ Discus®

Control Wiring FPower Wiring
| Teminal Block |
i, I.n-op‘_
1o EInstain J - L
L1 Ki-:-\— L:z CoantaLfor
Al —
IF’EI‘1E| » I_- - L s 8 =
Comprassar e - . . " e o o
l J |c nn pressor
Gomp. |0 | Gomin Loop
Contrel e ne
Compresson
Controliar
i Viiring in Panel (18]
| GeH -
e — 3 Wiring {Comem.} In Comprassor |2} 21 Wires
i Wiring s Compressar 8]

40% Reduction in Compressor Wiring Simplifying
System Manufacturing and Installation

Maki
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What Impact Can CoreSense Have on
Maintenance Activity and Costs?

= Maintenance Impact on Financials

— Maintenance Typically Accounts for ~3% of Operating Expenses at
~$100-250k/store

— Effectively Every $1 Spent = ~$50 in Lost Sales

= Potential Impact:

A 2% Reduction in Maintenance = 1.3% Increase in Profits
For a 1,000-Store Chain = $4M Increase Profits

= Maintenance and Troubleshooting Examples
High-Case Alarm
High Cycle Rates Failing Contactor
Low-Pressure Cut-Out Failure
Frozen Defrost Timer

. Sense



Providing Contractors Tools That
Improve Troubleshooting Accuracy

Number of Qualified Technicians First-Time Accuracy Diagnosing a Problem
300 100%
é 250 80% = Eq,
< 200 - @ 0
- 60% (7)) -E c
H BE
2 40% S0 o
S 50 - 20% S S
3 -
0 - | 0%

2010 2015 Entry Level Experienced

“My main concern
is getting the
equipment

repaired the first
time on the first
visit...”

Maki
Sense




Real-World Example: High-Case
Temperature Alarm and Troubleshooting

85-085-12 RX-480 Unit 1
_ _ _ ADUISORY LOG
. :
FIrSt Ind|Cat|0nS. = Acknowledqged 1 Current
A|arm Generated Unacknowledged 168 = Total
f()r High-Case DATE TIME STATE Area Ctrl: Application : Property MESSAGE
Temperature [ 3:06P] Pick/Save:2-6 8-DR F.F. :CASE TEHP 1
85-085-12 NOTCE = Pick/Save:2-2 12 DR I.C.:CASE TEMP 3 Case Temp
85-05-12 12:07P ALARM = Pick/Save:2-2 12 DR I1.C.:CASE TEWP 2 | Case Temp
. i 85-85-12 11:54A N-NTC = Pick/Save:2-4 28' WD F. :CASE TEWP 1 | Case Temp
Al_arm Associated @5-85-12 11:32A NOTCE = Pick/Save:2-2 12 DR I.C.:CASE TEWP 2  Case Temp
With Low 85-85-12 11:05A NOTCE * Pick/Save:2-6 8-DR F.F. :CASE TEMP 1 | Case Temp
@5-84-12 9:25P H-NTC = Pick/Save:2-6 8-DR F.F. :CASE TEWP 1 | Case Temp
Temperature @5-04-12 A4:52P N-NTC = Pick/Save:2-4 28' WD F. :CASE TEWP 1 |Case Temp
1

: 05-04-12 3:19P N-NTC
Suction Group On PRy EENEBRig i

B5-84-12 1:15P HOTCE
Rack #2 B5-84-12 1:15P HOTCE

A5-84-12 1:13PF HOTCE
A5-84-12 12:16F H-ALH
A5-84-12 12:86F H-ALH
85-84-12 11:540 H-HTC
B5-84-12 11:42A H-HTC
A5-84-12 11:31A H-HTC
A5-84-12 11:88BA H-HTC

Pick/Save:2-2 12 DR I.C.:CASE TEHP Case Temp
PicksSave:1-LI0Q LEVEL s IHPUTA1 Link to Dutput
Pick/Save:2-LI0 LEVEL IHPUT1 Link to Dutput
Pick/Save:Systenm Controller sta
Pick/Save:System Controller sh
Pick/Save:2-6 8-DR F.F. :CASE Case Temp Hi
Pick/Save:2-? 12 DR I.C.:-CASE Case Temp Hi
Pick/Save:z2-4 28" HD F. :-CASE Case Temp Hi
Pick/Save:z2-2 12 DR I.C.:CASE Case Temp Hi
Pick/Save:2-2 12 DR I.C.:CASE Case Temp Hi
Pick/Save:2-6 8-DR F.F. :CASE Case Temp Hi

ok oK R ok % ok ok o % ¥ % N ¥ ¥ ¥ ¥ %

STATE: H=Return-to-Hormal R=Reset{Forced)-to-Hormal.
. F1: ALARM ACK | F2: ALARM RST | F3: ALARM CLR | Fu4: EXPD INFO |

Makin
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Real-World Example: High-Case
Temperature Alarm and Troubleshooting

85-85-12 R¥-488 Unit 1
: Press 'Log Inf0ut® to Log On RX DEU SUMHARY
« Suction Group = =

Operating Significantly RACK#2 LOW TMPREVcINC [ 6.8] Circuits

Higher Than Set Point 1-61 48" PROD .
g DGTL 1008 |  CAP 1008 | 1% o

_ s1  $2  s3 1-84 W.I. HEAT .
e Control Ca|||ng for ON OH OH 1-85 WI PROD

: : 1-86 WI DAIRY .

100% Capacity With All 1-07 WEAT PREP .

- 1-88 24 DAIRY .

Three Stages Being 1-69 20 LNCH M .

“()|1,, 1-18 18-DR BEU .
5¥5-1 MED TEHFP 4.5 [ 35.8] STAGES: 2/ & 1-11 32 FR HT
cap % 1-12 36 FR HT
2-1 12 DR F.F

TLOW TEMP COND 87 .92 . 2-2 12 DR 1.C.

fensor Ctrl

1 PUHP CHTRL 1
Controlled By: Differentia Status: Fan{s) On 1 PUHF CHTRL 2

1-COHPH#1 DT 157.3
F1 F2 F3 F& 1-COHPH2 DT 85.4

OH OH OH OH 1-COMP#3 DT HOHE



Real-World Example: High-Case
Temperature Alarm and Troubleshooting

05-87-12 RX-400 Unit 1
Use Ctrl-X to Select CX Tabs SETUP
° Three Stages in C1: General C2: Circuits C3: Setpoints
) C6: Outputs [C7: Stage Setup RS I m-m
Suction Group Enhanced Suction: RACK#2 LOW THP-LOW TEMP RACK
COﬂSlSt Of' Stage Setup Type Capacity | Proof 0il Sensor 0il Dly 0il Pres
g
IR C 0 mp 9.0 No None
#2 : Comp 10.0 No None
1. 9 HP Comp #3 : Dgtl  22.8 No None
2. 10 HP Comp

3. 22 HP Digital Comp

Scroll using Next/Prev keys | Type of stage

. F1: PREU TAB F2: NEXT TAB ) F3: EDIT ) Fu: LOOK UP F5: CANCE

Makin
Sean se




Real-World Example: High-Case
Temperature Alarm and Troubleshooting

B5-85-12 RX-488 Unit 1
Press ‘Log InfOut’ to Log On SUMHMARY

Summary For Discus

Hame Comp DLTmp ' Current Network Alarm Commission

DISCUS B O4 | 231.8 HOHE Online .
DISCUS_ @82 O | 194.8 HOHE Online .. Yes
DISCUS_B@a3 0N 89.6 HOHE Online .

« Summary of CoreSense Data on Compressors Reveals Discharge
Line Temperature of Compressor #3 Suspiciously Low

Makin
B Sense



Real-World Example: High-Case
Temperature Alarm and Troubleshooting

Compressor #3
CoreSense Details:

« Controller Calling for
Compressor

« Actual Compressor in
“Normal Off” State

« Compressor Asset
Information:

o M/N: 4DIXF76ME-TSK
o S/N: 11J01084R

Results Found Was a
Bad Contactor That
Could Have Resulted in
Product Loss if Not

Found and Replaced

RX-480 Unit 1
Discus

A5 -@5-12
Fress 'Log In/O0ut' to Log On

DEVICE INMFORHATIOHN

Product Hame : Pu7@

Manufacturer - EMERSOH-CLIMATE-TECH
Part Humber - 529-8178

Revision : 2.83F22

Discus

DISCUS 003

an Tn-

ON

Comm 3tatus :
Alarm Statnc-

|Di£play Code: Hormal OFFf

[ 24.1]

Bus Address 3 Commissioned: Yed

FWY Updt Prog := ..

Online

-CIIRRENT _STATUS ASSET IHFORMATION

4D JXF76KE-TSKH-CA

|Discharge Temp : - {Eump Model # :
Comp Serial #: 11J81884R

RUN STATUS
Comp Run Time
Comp Starts

USAGE STATUS

sensor Module Present: HO
Current : HOHE
Power

Press enter for a 1list of actions.

| F1: SUCTION | F2: CONDENSER | F3: CIRCUITS | F4: SENSORS |



Rea|-WOl’|d Example Supermarket — Stone Mountain, GA
Discus With CoreSense Diagnostics

Without CoreSense Technology R e TR

= High Cycle Rates Result in Contactor Failures, Which Lead "',\Sé‘{\ﬁm‘\i'l.l\\;;‘i N
to Single-Phase Motor Burns, Destroying Compressors o

W|th Coresense TeChnO|qu CoreSense Techno|oqv

Timeline Detected Action

12/17:. Contactor Making Bad Contacts VRIETE S Ol
Imbalance Compressor

1/2: Compressor Reset => Missing Phase Shut Off
1 Contactor Leg Failed “Single Phase” J Compressor

1/2: Compressor Reset => Shut Off
Contactor Failed N EHREEE Compressor

1/2: Replace Contactor

Supermarket End User Avoided Compressor
Failure and Saved Approximately $6,000

B




Real -WOI’|d Example Walk-In Cooler at Convenience Store
Discus With CoreSense Protection

Without CoreSense Technoloqgy

= LPCO Failed 2> Compressor to Run Continuously, Pulling Itself
Into a Vacuum, Overheating Compressor and Causing
Repeated Protector Trips

Timeline Detected Action

3/3: LPCO Fails, Resulting to Call for Cooling All the Normal Demand
Time

3/3: Suction Pressure Drops Below Setpoint, System
Continues to Run and Pulls Into Vacuum = Protector Trip Sends Alarm
Compressor Overheats and Protector Trips

3/3 Compressor Cools and Protector Resets 2> Return to Normal
Compressor Runs and Provides Cooling, So No and Sends Alarm
Temperature Rise in Walk-In = Process Repeats Protector Trip

3/3. Because of Notification, Contractor Arrives on CoreSense Utilized to Complete
Site Because of CoreSense Notification Troubleshooting

Convenience Store Avoided Compressor Failure, ,
Saving Over $6,000 S“éaﬁgge




Real -WOI’|d Exam p I e Walk-In Cooler at Butcher

Scroll K5 With CoreSense Diagnostics

Without CoreSense Technoloqy

= Defrost Timer Froze Over = Would Not Allow Compressor
to Run

With CoreSense Technology

CoreSense Technology

Timeline Detected Action
6/5: Thermostat Calling for Cooling but
Defrost Timer Stuck, Opening Control System Trip Sends Warning
Circuit and Compressor Won’t Run
6/5:  After Four Hours, Control Circuit Does Open Circuit
Not Reset (No Power at Sends Alarm
ot kese Compressor)

6/5: Because of Notification, Contractor
Arrives on Site Because of CoreSense
Notification

Butcher Avoided Losing Meat in Walk-In Freezer,
Saving Over $10,000

S

CoreSense Utilized to Complete
Troubleshooting

Making
ense



CoreSense Significantly Reduces
Compressor Failure Rates

0.90%

0.80%

0.70%

0.50%

0.40%

0.30%

Annual Failures Rates

0.20%

0.10%

0.00%

Compressor Year over Year Failure Rates

\egacv Equipment

0.60% +——

2% l\

Reduction \
\ \ o~

Equipmentw/ Coresk \
\

\*
\
| 5

2 3 4
Years

Y

- Maintenance Savings of ~$350K per Year ]

S

Making
ense



Stakeholders Throughout Channel
Benefit From Utilizing CoreSense

Easier Field Installations Simpler System Start-Up
Improved System Start-Up Reliability

Lower Maintenance Cost Serviceability

Greater Refrigeration Uptime Additional Comp Info
Reduced Spoilage Faster Diagnosis
Reduced Refrigerant Leaks

<5 | o[ Emersoncimae Teomnoboges |

Applied Cost Savings Better Compressor Protection

Less Parts to Design and Inventory Fault History
Simplified Rack Wiring
Better Quality

“Wiring Is #1 Quality Problem
With Racks”

» Differentiated Product
» Increased Throughput

Maki
Sense




ow Have Other Industries Used This
pe of Technology?

OnStar Vehicle Diagnostics from your
2005 Chevrolet Corvette Coupe as of
10/04/2012

Dear ]
See your diagnostics report below for your vehicle's status.

Hands-Free Calling helps ensure that you're in reach, even if you
don't have your cell phone or are in a low coverage area. Make and

receive calls at the touch of a button. Watch our helpful videos to
learn more.

No lssues Found @ Action Suggested @ Immediate Attention

VEHICLE INFORMATION for a low mileage discount on

& Additional Maintenance Items auto insurance.

Engine and Transmission System 2005 Chevrolet Corvette ) ) .
Coupe One or more maintenance items need to be serviced at

uIn: 50,000 mies. S—

Emissions System GM Owner Center Online
For vehicle information, search E Engine Air Filter TIPS AND EXTRAS

. your online Owner's Manual.
Air Bag System

View other maintenance iterns ST e S ED

. - 43, warranty Tracker service
StabiliTrak® Stability Control System P00 67 e & poI CETE RS ] —
Watch Video nearing expiration. Maintenance Records =
See warranty coverage }al |

Antilock Braking System . Did you know you can update your 1
L] (LS P maintenance records onling? Stay connected with your loved

L ones no matter where they go.
OnStar! Subscription Add OnStar's Family Link plan
* Account #: = . and enjoy unique access to the
* Safe & Sound Services Tire Pressure: Normal location of your vehicle. Learn

OnStar System

0 © 0 0 e[ o

: No issues found.
E 02/12/2013 N . .
: E?Eérlleesd infColl;tinuous Erre=re » Recommended tire pressure - Front: 30 psi, PGS
aq ;
Rear: 30 psi
@ Vehicle Maintenance £\ Hands-Free Callina Left Front: @ Right Front: All-New Owner Center
No required maintenance due at this time. « Calling #: 28 psi 30 psi
# Minutes Remaining: 0
Remaining 0il Life: 64% Take advantage of our special Left Rear: @ Right Rear: OWNER CENTER
introductory offer. 30 psi 30 psi
Mileage: 48,756

All your owner needs in one

- . | . M Il of GM
Based on oil life and mileage readings, next required place. Manage all of your

maintenance and 50,000 mile service estimated at 55,700 View tire pressure information ;iestlgcr: ;nrga#?;:af:g;r tsheer\;lc\:-e
miles. THER INFORMA' new Owner Center.

. . Explore the Owner Center
View maintenance summar Insurance Benefit

Your mileage makes vou eligible

Making
ense




System Dashboard Providing Insight to Each
Component and System Operation

@ No Issues Found Action Suggested Immediate Attention

NPUT STATUS
Condenser Type IAIR COOLED
IController Type PRESSURE
Fanlvpe SINGEE SBEED) @ Rack Monitoring Performance System
Controller Input Type Discharge
Pres Ctrl Stpt 160.0 PSI @ Condenser Performance Monitoring System
Pres Ctrl In 187.5 PSI

Fan 1 Off

Controlled Type Pressure
|Control Setpoint 142.0
Control Strategy Normal
Refrigerant R407A
ICheck It Status INONE
|Suction Pressure 142.6 PSI
|suction Temp 50.0 oF
Discharge Pressure 167.0 PSI
Fan 2 Off Discharge Temp INONE °F
@ Float Temp 30.0 °F
@ [Satur Suct Temp 15.1 oF

Condenser: Low Performance

T o7 1 Fans Off —_Fan Z Off

@ Compressor CoreSense Diagnostics Systems

@ Refrigerant Leak Detection System

Action Suggested NO issues

Action Suggested
No issues

Refrigerant Leak Inspection: ~ Level 18% Low

Name | State Temp Setpt
401 DAIRY CLR !REFRIGERATION [34.8 °F 36.0 Condenser Cleaning: HighTD 27 F
A02 SHOPN PROD ___[REFRIGERATION l47.2 oF 48.0 .
A03 MD PROD [REFRIGERATION [38.6 °F 35.0 iepace S Hactor Comp 2
A04 *FRESH MT* [REFRIGERATION 29.9 °F 29.0 Replace Contactor: Comp 03
A0S MEAT PREP REFRIGERATION l42.2 oF 48.0
A06 MD LNCH MT REFRIGERATION 28.9 °F 30.0
A07 MEAT CLR DEFROST [36.0 °F 5.0
A08 MD DAIRY REFRIGERATION 33.6 °F 36.0
A09 MD DAIRY REFRIGERATION 5.7 °F 36.0

S

Making
ense



Our Digital Platform Now Watches Over 2M
Fixtures and Processes 50M+ Alarms

Connecting Machines To Enterprise Management Systems

e 4— —_— e "e— e
| S eWE———— o =
‘=‘h~_- é' o - o — et } ::g

v = 8 . ._‘_. -l

. 1
A7 w =
Data Management @ Administrative CallCenter & ®Performance
Services Software Services Remote OversightServices ManagementServices

Connecting Machines To Other Machines At Store Level

S

Cumulative Savings of Over $100M Delivered to Customers
Through Remote Services Over the Last 10 Years

Maki
Sense



Using Data Across Enterprise
to Identify Opportunities and Improve Performance

| Enterprise-Level
Monitoring

/" Maintenance and Energy Perspective:

140 P
;) " it - Identify Top Issues by Occurrence and
£ | e e by Site Location
E . 100 ICompre§sorFaiI .
<:, " vererFai « Establish “Best of Class” Benchmark
© B Pump Fail . .
5 “ ||.| i and Identify Worst-Performing Stores
< 60
= ‘ « Focus Improvement by Prioritizing
2 I Equipment Replacements and
s ° ||H | | | ‘ I" [ \_ Maintenance Efforts -
0 | I"l alllid Il |||| il |I|| " II IIII II .

Maki
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Systems Will Continue to Get Smarter
and Have Greater Connectivity...

Today’s Supermarket Rack Remote
. Controller Monitoring
: = ---

T

Smart Racks

o |- '
- H Smart Compressors :
- =R B ;
= >

— -

«

Store Controller

A Smart Condensing
Units

Case Controls | .. Allowing Customers to Improve Refrigeration System
Total Cost of Ownership Making
(Applied Costs/Operating Costs/Maintenance Costs) Sense



http://www.google.com/imgres?imgurl=http://www.mobile.ie/wp-content/uploads/2009/06/wireless.jpg&imgrefurl=http://www.mobile.ie/2009/06/03/how-do-i-make-my-wireless-internet-connection-more-stable/&usg=__cDWSznSti04lmBi14LfgAiNjBbY=&h=365&w=300&sz=33&hl=en&start=7&zoom=1&um=1&itbs=1&tbnid=kqjBMGio2gjgOM:&tbnh=121&tbnw=99&prev=/images?q=wireless&um=1&hl=en&sa=N&rls=com.microsoft:en-us&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.mobile.ie/wp-content/uploads/2009/06/wireless.jpg&imgrefurl=http://www.mobile.ie/2009/06/03/how-do-i-make-my-wireless-internet-connection-more-stable/&usg=__cDWSznSti04lmBi14LfgAiNjBbY=&h=365&w=300&sz=33&hl=en&start=7&zoom=1&um=1&itbs=1&tbnid=kqjBMGio2gjgOM:&tbnh=121&tbnw=99&prev=/images?q=wireless&um=1&hl=en&sa=N&rls=com.microsoft:en-us&tbs=isch:1
http://www.google.com/imgres?imgurl=http://hudsonwholesalers.com/yahoo_site_admin/assets/images/reach_in_cooler_glass.31095700.jpg&imgrefurl=http://www.hudsonwholesalers.com/reach-in_coolersfreezers&usg=___5oSpz4STQi9aaLIqQJH8MJt4No=&h=601&w=800&sz=56&hl=en&start=5&zoom=1&um=1&itbs=1&tbnid=8uuqNhh7N1B29M:&tbnh=107&tbnw=143&prev=/images?q=reachin+equipment&um=1&hl=en&safe=active&sa=N&rls=com.microsoft:en-us&tbs=isch:1

Thank You!

Questions and Answers

DISCLAIMER

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without guarantee or
warranty of any kind, expressed or implied. Information provided herein does not relieve the user from the responsibility of carrying out its
own tests and experiments, and the user assumes all risks and liability for use of the information and results obtained. Statements or
suggestions concerning the use of materials and processes are made without representation or warranty that any such use is free of patent
infringement and are not recommendations to infringe on any patents. The user should not assume that all toxicity data and safety measures
are indicated herein or that other measures may not be required.
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