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Who is Cypress Envirosystems?

Heritage
w Subsidiary of Cypress Semiconductor (NASDAQ: CY)
- Quality-driven processes
- Deep technology experience: Cypress wireless
devices are in 100 million devices all around us

w Sister company of SunPower

Leadership

wCEO: Harry Sim, #¢joneywell executive (15yrs.)

w Executive staff: Over 100 years of facilitesl
energyexperience

Mission
wModernize existing facilities
w Develop technologies that cost @0% less
than existing solutions
w Enable retrofits that install in minutes,
avoid disruption, require little or no retraining
w Target payback of less than 18 months
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Equals: Wasted Energy, Higher Downtime, More Labor Required
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Nortinvasive, easy retrofit, energy and labor savings, payback under one year
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Focus on Areas W

Industrial Plants

w Steam, Therma 40%
(solution: WSTM)

w Compressed Air 25%
(solution: WGR, WTR)

w Rotating Equipment, pumps, HVA

C remainder
(solution: WGR, WTR, WFM, WBM)

>

Source: US Energy Information Administration, 2007

A CYPRESS

ENVIROSYSTEMS”

Commercial Buildings

w HVAQC; 40%
(solution: WPT)

w Lightingg 20%
(solution: Adura ALPS partnership)

w Plug loads, data

centers¢ remainder
(solution: WTR, WBM)




Regulation Drivers: California’Example

wDefault Critical Peak Pricing

Starting May 1, 2010, virtually all commercial office building customers will move to a default electricity
pricing rate called Critical Peak Pricing
www.pge.com/mybusiness/energysavingsrebates/demandresponse/cpp/

This rate structure provides for discounted rates when no CPP events are called. However, on CPP
SPSYyiG RlIeasxs KAIKSNI GONRGAOFTE LISIK | ¢ SySNJEIe OKI N

Customers are notified by PG&E by 3pm the day prior to the critical event.

Customers with Autddemand Response enabled buildings (e.g. communicating thermostats, lighting
etc.) can automatically reduce usage using these high rate periods to avoid high charges.

wAssembly Bill 1108 Building Energy Efficiency Disclosure

Starting January 1, 2010, all commercial building lease transactions must disclose the energy efficiency
history and Energy Star rating of the facility. More efficient buildings will be able to attract premium
tenants, and potentially command a rental premium.

Source: California Public Utilities Commission Decision, Jti28028 (see page 21 and Attachment B)
http://docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/85984.pdf

Peak Load 50% over Base Laghllostly Commercial Buildings

Peak Load Costs $14G0/kW To Keep on Standby.
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Retrofit of
Pneumatic HVAC Controls
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70% of Commercial Buildi il P
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- No Night Setback, No Zone Control, No Optimal Start/Stop,
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Typical Legacy Pneumatic Thermostats

w High Cost to Retrofit

Market rate of $2,000 $3,000 per zone
for traditional DDC retrofit

w Disruptive to Tenants
Open Walls, Ceiling, Exposure to Asbestos

Retrofitting Existing Buildings is a PAIN IN THE NECK
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The WPT enables zone control wit

Traditial DD etrfit i
w Opening walls and running wire drive up l\’
traditional DDC retrofit costs % S

w Occupants do not want to be disrupted by projects

wThe WPT provides benefits of DDC zone control
V 20-minute retrofit
V 80% lower cost
V Minimal disruption

WPT Provides DDC Zone Control without Disruption

Step 1 Step 2 Step 3 Step 4 Step 5
Identify pneumatic  Remove thermostat Install WPT Attach pneumatic Hang on wall and
thermostat type and backplate backplate to wall pipes to WPT integrate with BAS

$ OERESS
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Enabling Smart Griq Auto

A County of Santa Clara, Social Services Administration

A 2 Buildings, each 5 story, built 2000

A Total 300,000 sq-ft

A 350 Pneumatic Thermostats, non-communicating

A Estimated Demand Response load shed: 200kW

A Would like to participate in PG&E Auto-DR program,
but challenging with pneumatic thermostats

A CYPRESS
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15 Minute Replamga >

A CYPRESS

ENVIROSYSTEMS® "



80% Lower Cost, 5% of the

Santa Clara County Government Project

Cypress Envirosystems Conventional
Wireless Pneumatic Direct Digital Control
Thermostats Retrofit Retrofit
Installed Price 350 x $500 = $175,000 350 x $2,500 = $875,000
Time Required 8 days 6 months
Disruption to Operations Minimal Significant
Potential Exposure to Toxic None Unknown
Substances in Walls
Paid for by PG&E Auto DR 100% covered 31% covered
Incentive
Al nstallation took only eight days and was
effective energy efficiency I mprovements W

- Jeff Draper, Manager of Building Operations
A CYPRESS b
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Quantified Savings for Santa Clara County.

300,000 seft facility, $175,000 cost to retrofit (before utility incentives)

w Energy Savings$42,000 per year
- 350,000 kWh per year base load reduction, at $0.12 per kwWh
- Derived from enforcing Temperature Setpoint Policy and Retrocommissioning

w Demand Response Saving¥,500 per year
- 10,700 kWh curtailed at peak rates $0.70 per kwWh
- Based on 12 events per year, 4 hours each, 0.6kW shed per thermostat

w Maintenance Cost Saving$156,000 per year

- Continuous commissioning data helped prioritize maintenance and reduced
troubleshooting time

w Payback Periodl6 monthsBEFORHBTILITY INCENTIVES
- Some savings kick in partially in first year, fully in subsequent years.
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Wireless Pneumatic Thermestat Savings
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Estimated Savings Potential

$635/year (per 1000 sff)
Upfront Retrofit Cost: $600 (per 1000-&
Payback Period: 11 months

Note: All calculations based on
300,000 sq-ft retrofit project, $0.10

per kWh electricity rate, and $80 per
hour maintenance labor rate.

Energy Savings

18-30% reduction in HVAC use

2500 kWh per year / 1000 ¢
$235/year @ $0.10/kWh

*

Temp
Setpoint
Policy

/

Maintenance Savings
3-6 hours/year per 1000 sfj
$400/year @ $80/hour

Retro
Commis
sioning

J

v

10-15%
1200 kWh/yr
$115/yr

Source:
Case Study
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Reduced
Tenant
Complaints/
Calls

Faster Trouble
Shooting/
Ongoing

Commissioning

Automatic
Calibration

Night/ Duct Static Deadband
Weekend Pressure & Temp
Setback & | Supply Air Policy
Occupancy Temp
Override Reset

5-10% 2-4% 3-5%
600 kWh 300 kWh 400 kWh

$60/yr $30/yr $30/yr

Source: Source: Source:

DOE2 Trane Cypress

eQUEST  Application Modeling
Modeling Note

hd

5 hoursl/yr
$400/yr

Source:
Case Study
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Temp Setpoint Policy / Retro

Enforcing Temperature
Setpoint Policy

w Conventional Pneumatic Thermostats
drift out of calibration, and are often set
on max or min by occupants.

wResult: zones often ovaool or over
heat, and even fight among each other,
wasting energy.

wWPT Solution: Enforce thermostat
setpoint remotely. Monitor constantly
and set alarms if over/below limits.

A CYPRESS
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Retrocommissioning

w Conventional Pneumatic Thermostats, do
not provide any data for diagnostics

wResult: malfunctioning zones are not
detected or corrected, wasting energy.

wWPT Solution: Monitoring data enable
discrepancies to be quickly identified. Take
Low-cost or nacost retrocommissioning
steps to correct.

15
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Possible
Faults

wNone

wFaulty Reset Velocity
Controller

wStuck damper

wBroken spring

wUndersized cooling capacity
design

wFaulty Reset Velocity
Controller

wElectric reheat and AC on

wVAYV Box Fault

wAdjacent Zone Overcooling

16




Actual Case Study Resu

A Santa Clara County
Government Buildings T
300,000 sqg-ft retrofit
completed in March 2009.

A Actual Post-retrofit energy
use compared with same
period in prior year,
adjusted for deg-days.

A Reduction in HVAC energy
use of 15% due to
temperature setpoint policy
and retrocommissioning.

Actual Year-Over-Year Energy Savings From WPT Retrofit

Apr May Jun Jul Aug Sep
2008 2009

! Graph is based on actual PG&E billing data and reflects average kWh/day.
The range shown is 15,000 to 20,897 kVWh/day.

Full case study available at: http://www.cypressenvirosystems.com/files/pdf/CountyofSantaClara_EnergySavings_Final.pdf

Documented 15% Reduction on HVAC Energy Use vs. Prior Year Due to

A\ CY

ENVIROSYSTEMS®

Retrocommissioning and Temperature Setpoint Policy Enforcement
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Wireless Pneumatic Thermostat Savings

Estimated Savings Potential

$635/year (per 1000 sff)
Upfront Retrofit Cost: $600 (per 1000-&
Payback Period: 11 months

Note: All calculations based on
300,000 sq-ft retrofit project, $0.10

per kWh electricity rate, and $80 per
hour maintenance labor rate.

Energy Savings
18-30% reduction in HVAC use
2500 kWh per year / 1000 ¢

$235/year @ $0.10/kWh

I NN NN NEEEERENN

Maintenance Savings
3-6 hours/year per 1000 sfj
$400/year @ $80/hour

ENVIROSYSTEMS

Automatic
Calibration

Faster Trouble
Shooting/
Ongoing

Commissionin

Reduced
Tenant
Complaints/
Calls

Temp Retro | = | Night/ |= |Duct Static[ | Deadband
Setpoint Commis| = | Weekend | 1 |Pressure & Temp
Policy sioning | = | Setback & = | Supply Air Policy
* | Occupancy: Temp
J % | Override | =| Reset
Y : :
10-15% . 5-10% 2-4% 3-5%
1200 kWhjyr ~ + 600kWh i 300kwh 400 kwh
$115/yr $60/yr $30/yr $30/yr
Source: = Source: = Source: Source:
Case Study - DOE2 [ Trane Cypress
= eQUEST = Application Modeling
* Modeling = Note
\ CYPRESS *sasnnnnnnnnn?®

hd

5 hoursl/yr
$400/yr

Source:
Case Study
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Temp Setpoint Policy / Retrocomm

Weekend/Night Setback

wMany buildings have mixed use
occupants with different use schedules
e.g. 24x7 data centers, vsb5ffices

wPneumatic Thermostats do not allow
programmable zone controls.

wResult: Zones are cooled or heated even
when they are not occupied.

wWPT Solution: Temperature Setbacks
can be programmed for different zones
to reduce unnecessary energy use.

A CYPRESS
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Occupancy Override

w Occupants may override programmed
weekend or night setback if they are
working late or on weekends.

w Front panel buttons on the WPT allow
occupants to select override for
temporary durations.

wLog of override zones are available to the

building manager for optional billing
allocation of costs.

19



Actual Case Study Results: 10% Savings

Project/Run: L& Chamber of Com - Baseline Design Run Date/Time: 05/13/09 @ 13:54

Electric Consumption (kWh)

i

A C&lCUlated energy SaVIngS ° Jan Feb Mar &pr May Jun Jul Aug Sep Oct KMov Dec
for night/weekend setback

(=000

A Los Angeles Area
Chamber of Commerce
Building i 80,000 sq-ft "
retrofit completed in Sept %
20009. 2

10

&0

50

g Area Lighting g Exterior Usage g Water Heating E Refrigeration
1 Task Lighting FPumps & Aux. Ht Pump Supp. Heat Rejection
USI ng DOE2 eQU EST tOOI B misc. Equipment O wentiation Fans [ ] Space Heating [ | Space Cooling
from US Dept. of Energy.
Electric Consumption (kWwh x000)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Space Cool 0.85 1.55 1.78 2,98 3.87 10.08 13.27 14.05 12.24 7.87 3.00 1.14 72.67

A Predicted reduction in Heat Reject. 0.0_3 D.D_? D.D_S 0.1_6 0.2_1 0.6_8 l.D_D 1.0_7 0.9_2 0.5_5 D.]._S 0.0_4 4.9_6

Refrigeration

HVAC energy use Of 10%. igagjp:‘.gat 0.61 0.06 0.04 0.01 0.00 - = - - - 0.01 0.57 130

Hot Water 2.51 2.40 2.77 2.75 2.46 2.61 2.56 2.42 2.41 2.45 2.28 2.68 30.31

Vent. Fans 1.49 1.52 1.83 1.99 1.e8 2,39 2.58 2.60 2.46 2.10 1.54 1.65 24.06
Pumps 8 Aux, 0.04 0.04 0.05 0.05 0.04 0.05 0.05 0.04 0.04 0.04 0.04 0.05 0.52
Ext. Usage = = = = = = = = = = = = =
Misc. Equip. 18.06 16.80 19.11 18.86 18.06 18.86 19.11 18.59 18.34 18.59 17.30 19.11  220.79
Task Lights = = = = = = = = = = = = =
Area Lights 15.17 14.38 16.62 16.60 15.17 16.60 16.62 15.90 15.87 15.90 14.43 16.62 129.89
Total 38.76 36.83 42.28 43.40 41.71 sl.28 55.18 54.68 52.29 47.50 38.74 41.85  544.49

Calculated 10% Reduction on HVAC Energy Using eQUEST

Modeling Software from the US Department of Energy

) CYPRESS
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Wireless Pneumatic Thermostat Savings

Estimated Savings Potential

$635/year (per 1000 sff)
Upfront Retrofit Cost: $600 (per 1000-&
Payback Period: 11 months

Note: All calculations based on
300,000 sq-ft retrofit project, $0.10

per kWh electricity rate, and $80 per
hour maintenance labor rate.

Energy Savings
18-30% reduction in HVAC use
2500 kWh per year / 1000 ¢

$235/year @ $0.10/kWh

I EEEEREEEEREDN

Maintenance Savings
3-6 hours/year per 1000 sfj
$400/year @ $80/hour

Automatic Faster Trouble Reduced
Calibration Shooting/ Tenant
Ongoing Complaints/
Commissionin Calls

Temp Retro Night/ | = |Duct Static| = | Deadband
Setpoint Commis Weekend | & |Pressure & . Temp
Policy sioning Setback & = | Supply Air| =|  Policy
Occupancy* Temp .
\ J | Override |=| Reset | =
Y : :
10-15% 5-10% ¢ 2-4% . 3-5%
1200 kWh/yr 600 kWh E 300 kWh E 400 kWh
$115/yr $60/yr E $30/yr E $30/yr
Source: Source: = Source: = Source:
Case Study DOE2 : Trane : Cypress
eQUEST = Application = Modeling
Modeling = Note .
\ CYPRESS *sasnnnnnnnnn?®

ENVIROSYSTEMS

hd

5 hoursl/yr
$400/yr

Source:
Case Study
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Duct Static Pressure Reset Savings

wReduce Ventilation Fan Speed / Duct Static Pressure when
heating/cooling not required. Keep at minimum for Indoor Air Quality

wWhen heating/cooling required, increase fan speed for proper
temperature control

wSave energy by reducing fan load when not needed.

wWPT Solution: Buittn branch pressure sensor directly indicates heating
or cooling load, and enables existing Building Management Systems to
control fan speed appropriately.

Trane Models for DDC Systems Show 2-4% Energy Savings from Duct Static
Pressure Reset. WPT Achieves Same Application with Pneumatic System.



Wireless Pneumatic Thermostat Savings

Estimated Savings Potential

$635/year (per 1000 sff)
Upfront Retrofit Cost: $600 (per 1000-&
Payback Period: 11 months

Note: All calculations based on
300,000 sq-ft retrofit project, $0.10

per kWh electricity rate, and $80 per
hour maintenance labor rate.

Energy Savings
18-30% reduction in HVAC use
2500 kWh per year / 1000 ¢

$235/year @ $0.10/kWh

eENEEER

»

Temp Retro Night/ Duct Static Deadband
Setpoint Commis Weekend Pressure | Temp |:
Policy sioning Setback & Reset Policy
Occupancy . .
\ J | Overrid : .
N\ verride : :
10-15% 5-10% 2-4% i 35%
1200 KWh/yr 600 kWh 300 kwh = 400 kwh =
$115/yr $60/yr $30/yr 7 $30/yr
Source: Source: Source: Source:
Case Study DOE2 Trane . Cypress ;
eQUEST  Application : Modeling =
Modeling Note . .

\ CYPRESS EEEEEEEEEEER

ENVIROSYSTEMS

Maintenance Savings
3-6 hours/year per 1000 sfj
$400/year @ $80/hour

Automatic Faster Trouble Reduced
Calibration Shooting/ Tenant
Ongoing Complaints/
Commissionin Calls

hd

5 hoursl/yr
$400/yr

Source:
Case Study
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Deadband Temperature Setpoint Policy

What is 1t?

w When zone temperature is within certain limits e.g. between
68F and 78FALL HEATING AND COOLING IS DiSaBttabzone.

w When ambient temperature is outside these limits, heating and cooling is
ENABLED® maintain basic comfort.

Why?

w Up to 60% energy savings potential, for occupants who can tolerate some range c
temperature swing.

w Many universities and public institutions have mandated this type of temperature
aSULIRAYG LREtAOEXGKS 5SFRoFYR 2t¢ Syl

w Benefits are INCREMENTAL to Night Setback, Occupancy Override, Demand
Response and other energy management strategies available with the standard
WPT (and also available on deadband WPT).

) CYPRESS
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Comparison: Standard Pneumatic

Standard Pneumatic Deadband Pneumatic
Thermostat Behavior Thermostat Behavior
(Typical, Direct Acting) (Typical, Direct Acting)
Conventional Min Max

Setpoint Setpoint* Setpoint*

18 18 :

- _ Heating |

3 2 s

o = 1

@ o

5 -}

2 . S

5 S | % ....................

Z Cooling @ Cooling
2 , X 2 . .

60 72 85 60 68 78 85
Ambient Temperature (deg F) Ambient Temperature (deg F)

*Minimum and Maximum Setpoints are
selectable by user or building manager

A CYPRESS
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Energy Savings Enabled

Significant
Savings!

Mode A Mode B Mode C
18 ' ’

% of time operating in: Est.
Energy
Mode A | Mode B | Mode C Savings

8%

SaVingS 80% Location 1
] : | (e.g.San Diego,| 20% | 70% | 10% | 59%
- Savings cA)

Location 2
(e.g. Fargo, ND) 75% 20% 5% 23%

Branch Pressure (psi)
(o]

12%

' Savings Location 3
5 (e.g. Miami, FL)

20% 50% 30% 45%

n
»

60 68 78 85
Ambient Temperature (deg F)

Deadband Savings By Mode vs. Standard Stat
w Mode A¢ Min Setpoint 4F below conventional Setpoint => 8% energy savings.?
w Mode B¢ Only ventilation fans running, no heat or cool => 80% energy savings.
w Mode C¢ Max Setpoint 6F above conventional Setpoint => 12% energy savings.

**

* Every degree of setback equals 2% energy savings. Source: ACEEE.
** Ventilation uses about 20% of the energy in HYAC even when cooling or heating is not active.

A CYPRESS . : o
LA SN ST B Souce: US Energy Information-Administration. 26



Wireless Pneumatic Thermostat Savings

Estimated Savings Potential
$635/year (per 1000 sff)

Note: All calculations based on
300,000 sq-ft retrofit project, $0.10

Upfront Retrofit Cost: $600 (per 1000-& per kWh electricity rate, and $80 per

Payback Period: 11 months

hour maintenance labor rate.

18-30% reduction in HVAC use
2500 kWh per year / 1000 ¢
$235/year @ $0.10/kWh

Energy Savings

Temp Retro
Setpoint Commis
Policy sioning

J

v

10-15%
1200 kWh/yr
$115/yr

Source:
Case Study

) CYPRESS
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Night/ Duct Static Deadband
Weekend Pressure Temp
Setback & Reset Policy
Occupancy
Override
5-10% 2-4% 3-5%
600 kWh 300 kWh 400 kWh
$60/yr $30/yr $30/yr
Source: Source: Source:
DOE2 Trane Cypress
eQUEST  Application Modeling
Modeling Note

*
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*

Maintenance Savings
3-6 hours/year per 1000 sfj
$400/year @ $80/hour

‘IIIIIIIIIIIIIIIIIIIIII EEEEEEEEEEEEERN IIIIIIII..

Automatic Faster Trouble Reduced

Calibration Shooting/ Tenant
Ongoing Complaints/

Commissioning Calls

hd

5 hoursl/yr
$400/yr

Source:
Case Study
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Savings from Reduced Maintenance

w Auto-Calibration

w Reduced Tenant Hot/Cold Calls:
Built-:in BACnet and email alarm notificatierbefore tenants complain.

w Faster Troubleshooting/Ofgoing Commissioning:
Built-in branch pressure, zone temperature, and setpoint temperature sensors with
trending, history, and alarming. Service strategy converted from Scheduled
Maintenance to Condition Based Maintenance, and enable Ongoing Commissioning.

w Actual Case Study Results, Santa Clara County GovernpB£it,000 seft retrofit
w 60% reduction in maintenance servicérom $25k/month to $10k/month
w Key learnings: predictively detect faults, dispatch service personnel only to zones
with identified faults, and monitor to confirm fault is fixed post service call.

Full case study available at: http://www.cypressenvirosystems.com/files/pdf/CountyofSantaClara_EnergySavings_Final.pdf

60% Reduction in Maintenance Service Hours by Dispatching Service Work
Only to Detected Problem Areas, and Faster Troubleshooting


http://www.cypressenvirosystems.com/files/pdf/CountyofSantaClara_EnergySavings_Final.pdf

LEED Credits

LEED for Existing Buildings: Operations & Maintenance
Registered Project Checklist

Existing Building Commissioning
B /] -1 Credit 2.1 Investigation and Analysis V 2
R K ~|| Credit 2.2 Implementation V 2
j J J Credit 2.3 Ongoing Commissioning V 2
Performance Measurement
B [ ~l| Credit 3.1 Building Automation System V 1
B [] ~l| Credit 3.2-3.3 System Level Metering 1to2
Credit3.2  40% Metered 1
Credit3.3  80% Metered 2

Tenant Comfort and Satisfaction, Ability to Attract Top Tier Tenants,

and Lower Lease Churn Rates Are Incremental to Energy Savings Bene

A CYPRESS
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Compatible with Existing

VENDOR BAS TEST PARTNER LOCATION
. BACtalk Syserco Fremont, CA
Al=eRTON
AUTOMATEDLOGIC' ALC ACCO Engineered San Leandro, CA
CORPORATIOM Systems
Excel, Tridium Honeywell Corp. Golden Valley, MN
Honeywell Wixom M
Johnson W)ﬁd Metasys RSD-Total Control San.Jose, CA
Controls JCI Sensor Products Milwaukee, WI
Apogee Siemens Building Hayward, CA
SIEMENS Technologies
SChﬂEIdQI" Andover Continuum EMCOR Integrated Pleasanton, CA
&Electrlc StruxureWare Solutions
3 . Trane Tracer Summit Trane Calgary, Alberta -
% TRANE BCU Canada
Delta ORCA Cypress San Jose, CA

e o N T R © L B

Semiconductor

Cypress EnvirosystemsE and its logo are trademarks of Cypress Envirosystems, Inc. The name of any other company, products, or services mentioned herein are for identification purposes
only and may be trademarks, registered trademarks, or service marks of or may be copyrighted by their respective holders. © Copyright 2008 Cypress Envirosystems, Inc. All rights reserved.
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PC with Browser

=

Current Wireless Pneumatic Thermos

PC with Browser

Ethernet

BAS
Controller

Notes:

WPT System Communicates via
BACnet/IP to 3 party Building
Automation Systems (e.qg.
Johnson, Honeywell)

WPT System Communicates with
Adura Technologies Wireless
Lighting Controls via Adura XML-
RPC interface, and converts to
BACnet/IP objects.

A CYPRESS
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BACnet/IP

Repeater

WPT

WPT ﬂ
. Repeater
WPT -
WPT

WPT l]

Ji

- ,,,/"I/?epeater

WPT

Wireless Pneumatic
Thermostat (WPT) System

A

Repeater

WPT

WPT

I ’ Repeater

WPT

Adura
XML-RPC
Protocol

Adura
Technologies
Wireless
Lighting
Controls
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Examples of how the WPT Pro
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