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Pneumatic
Thermostats

Standalone Transducers,
LED/LCD Displays

-80C Freezers e Uninterruptible
Legacy Fluorescent Power Supplies
Lighting
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Comparison with Alternatives

% -.
0
6 /o Wireless Gauge Wired
6 Reader Transducer
6 ) ) Transducer/Sensor $1,200 $300
6 < Install/Wiring Labor $50 $1,500
= 07.%/$ >
Drawings, Reviews $0 $500
6
Code Compliance $0 $1,000
6
" I/O Panel/Termination $0 $300
6 Process Downtime $0 $1,000
Total Cost (per point) $1,250 $4,600
L :
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Customer Challenge: WGR Solution:
Compressors, pumps and Typically manual gauges
fans often run at settings are already installed
beyond what is needed e.g. throughout CDA systems or
125psi for Compressed Dry coolant loop systems.
Air instead of 85psi, wasting
>20% energy. WGR'’s can monitor and

o alarm pressure/flow to
Operators lack monitoring so ensure process integrity
they don't reduce pressure — and reduce energy use.
avoid risk of process upset.

App note available:

Installing transducers is very “Compressed Dry Air System
time-consuming & disruptive Energy Savings”
for multiple air branches and
can introduce leaks.

Savings on 500hp Compressed Air System can be up to
$100K per year, with a 8 month payback.
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Customer Challenge: WGR Solution:
Many customers have The WGR is quick & non-
energy savings targets, but invasive to install to log
lack baseline data. temp, flow rates,

_ _ pressures for steam, hot
To obtain a baseline, they water, chilled water, air
must approve drawings flow.
changes, install
transmitters and potentially Takes minutes to install,
disrupt their process... and may be removed or
before even 1 Watt of reused after audit.
savings!

WGR installation takes minutes and cost 70% less th an transmitters...
and may be removed and reused at other locations
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Customer Challenge:

Older equipment such as
packaged heat exchangers,
boilers, chillers, air dryers,
hydraulic conveyors, water
filters, HEPA filters, etc.
often have little or no
electronic monitoring
outputs.

Adding new transducers
require modifying the
equipment package and may
Impact existing service/
warranty agreements.

WGR Solution:

Typically manual gauges
are already installed on
older packaged equipment.

The WGR can monitor,
trend and alarm parameters
for early fault detection and
corrective action.

Case Studies Available:
“Facilities Monitoring”

“Tri-State Power Asset Health
Monitoring”

“In the first two weeks of using the WGR, we were ab
issue that we never suspected” — Mike Long, Control S
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le to detect and develop corrective measures for a

potentially costly
ystem Supervisor, Tri-State Generation and Transmis  sion
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Hydrogen Dryer Tower Pressure

A CYPRESS

ENVIROSYSTEMS” 18



$ #u)_ %( $
E " ’
0 D4
E ) D 4
7 DA
? n
*5 E 1
B1l
*1 <$
1
4 )% ) %
%
! .
CYPRESS
19

ENVIROSYSTEMS” Cypress Confidential



Customer Challenge:

Companies implementing
Six-Sigma identify variables,
measure them, and keep
them within statistical control
limits to improve
consistencylyield.

But many variables may not
be monitored e.g. pressure
of city supply water,
switching frequency of air
dryers etc. To implement
statistical methods, much
data needs to be collected,
but budget is often limited.

WGR Solution:

The WGR makes it easy to
gather data cost effectively
with no disruption for use in
Statistical Process Control
models and/or Advanced
Control Models.

Non-invasive WGR lets
customer monitor variety of
data to see which are
statistically significant,
without costly permanent
installation.

“~70% less cost than adding hard wired devices” - Zac

A CYPRESS
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h Rhyne, Utilities Specialist, Genentech Inc.

20



( 0

Customer Challenge:

Gas cylinders (e.g. cal
gases), water filters, HEPA
filters are often replaced at
scheduled intervals rather
than actual usage.

This results in more frequent
changes than required, or
results in downtime when not
replaced in a timely manner.

Installing transducers may
introduce leaks and require
safety inspection.

WGR Solution:

Gas Cylinder regulators
gauges, Magnehelic air flow
gauges (for HEPA filters)
are great examples of data
which can be read and
trended to optimize
consumables use.

Reduces consumables cost,
avoids downtime, and
optimizes skilled labor.

Case Studies Available:
“Micrel Gas Management
Savings”

We saved $215K per year on our 280 Gas Cylinders, a

seven month payback.

— Ron Farry, Operations Manager, Micrel Inc.
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Customer Challenge:

When excursions occur,
technicians inspect many
gauges and equipment in the
hope of finding the source of
the problem...but the
relevant data was often not
captured and is not
available.

Often, data from different
subsystems or equipment
needs to be compared and
time-indexed to identify the
root cause.

WGR Solution:

The WGR may be
permanently or temporarily
installed to log data, and
notify on excursions.

The time-indexed historical
record helps reduce
troubleshooting time and
confidence.

)

Minimize Troubleshooting Labor and Downtime with
Non-Invasive Data Logging of Historical Data

CYPRESS
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Customer Challenge: WGR Solution:

Many facilities perform Wherever there is a gauge
man_ual rounds to inspect in a hard-to-access location
equipment and log gauge that needs to be read, the
readings. WGR is a fast and low cost

candidate to do the job.
Some gauges are in

awkward locations or may Reduce likelihood of safety
pose safety risks - high up incidents due to reading

on column, near heat gauges in hard-to-access
sources, under floor etc. locations.

Accurately reading gauges
“face-on” (without parallax)
are sometimes difficult or
impossible.

“I'm not getting more engineers, so | need to have them working smarter...using the WGR”
- Pat Ireland, Operations Manager, Novellus Inc.
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Retrofit of
Pneumatic HVAC Controls
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County of Santa Clara, Social Services Administration
2 Buildings, each 5 story, built 2000

Total 300,000 sg-ft

350 Pneumatic Thermostats, non-communicating
Estimated Demand Response load shed: 200kW
Would like to participate in PG&E Auto-DR program,
but challenging with pneumatic thermostats

35
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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 P —
Paid for by PG&E Auto DR 100% covered 31% covered
Incentive

“Installation took only eight days and was one of t he easiest, fast and most cost
effective energy efficiency improvements we have ev  er made in our buildings”
- Jeff Draper, Manager of Building Operations
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Savinas Tvoe Typical Reduction per Annual Savings o va———
gs 1yp 1200 sg-ft Zone per 1,200 sg-ft zone
Reduced Energy Cost
Improved Calibration 1% to 5% $17 to $83 Typical pneumatic thermostat is out of calibration in under 6 months
Programmable Zone Control, Night Setback 5% to 15% $83 to $248 2% per every degree F of setback general rule
Lower Tariffs - Demand Response 0% to 3% $0 to $50 Utility Demand Response program for electricity
Reduced Maintenance Labor
Fewer tenant complaints/calls 0.0 man-hrs to 1.0 man-hrs $0 to $85 Awverage 0 to 2 calls per year per thermostat
Reduce Calibration work 0.1 man-hrs to 0.5 man-hrs $9 to $43 Awverage 20 minutes for calibration per year per thermostat
Reduce Troubleshooting 0.1 man-hrs to 0.2 man-hrs $9 to $17 Average 10 minutes for troubleshooting per year per thermostat
Lower Tenant Related Costs
Better occupancy owveride cost recovery $5 to $50 Enable tenant zone override with automatic tracking
Improvement in lease retention rate 5% to 10% $60 to $120 Happier tenants (tenant turnover cost $10 per sg-ft)
TOTAL $175 to $700

Source: US Energy Information Administration (2003 - 2007), ASHRAE, Cypress Envirosystems customer surveys
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LEED for Existing Buildings: Operations & Maintenance
Registered Project Checklist

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

A CYPRESS
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u' SETPOINT TEMPERATURE
7 \ — «15t DR Event bumped up setpoint 2 deg

. £ +2"d DR Event bumped up additional 2 deg
L 7 \‘ﬁ *Completion of Event — back to normal
. . _ ZONE TEMPERATURE
e ™ — N\ o Morning A/C comes on
:g 74 \\__ —-"’_'_‘r—/ —Temp climbs after initial DR event
g «Continues climbing after 2" DR event

DELTA SETPOINT MINUS ZONE TEMP

i1

i /_r—'L /’f « Should maintain to within 2 degrees of
4 setpoint throughout

3

i

Zona Tamp - Sat Point

o] BRANCH PRESSURE

z l — « Drops after first event called

%r 12- " — « Drops after second event called

£ L — « Stays about neutral 8psi during entire DR
* b % 4 period.

T T T T T T T T T T T T
124N AW Eviny BAM AN A0 AN 1ZFM TR 4R R EFM WA 12 AM
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o | SETPOINT TEMPERATURE
s ¥ - v 15t DR Event bumped up setpoint 2 deg
5 o «2"d DR Event bumped up additional 2 deg
ol "/_/—\‘— «Completion of Event — back to normal
o ZONE TEMPERATURE
%‘ v e * Morning A/C comes on
0 —\ -/ —- A/C working, but never makes it to 63 deg
§ 2 ~ R setpoint. Stabilizes at 73 deg.
X m; DELTA SETPOINT MINUS ZONE TEMP
§ * Best able to achieve is about six degrees
% 5 higher than setpoint.
A oa
o BRANCH PRESSURE
_w] A WA "M +— « Always maxed out i.e. calling for
% " maximum cooling.
£
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781 SETPOINT TEMPERATURE

o — 15t DR Event bumped up setpoint 2 deg
e E 7ol +2nd DR Event bumped up additional 2 deg
*Completion of Event — back to normal

o0 E—— ZONE TEMPERATURE
% . \\\ ~ - : 'II\'/lgr:lnpinI?e:;/J(s: g?orggsn;ne en belo
' —° | \' W
g e ’
3 o 7 setpoint
o t
o DELTA SETPOINT MINUS ZONE TEMP
j,? 4 » Temperature way too cold, much below
L — N\ setpoint most of the day
s b S —
& j' w
BRANCH PRESSURE

0 » Thermostat is trying to compensate for
7 M’\"'N_\ over cooling all day long.
i - _—
= N —~ Causes/Remedy:

. k / Faulty Reset Velocity Controller

I ——— = VAV Box Fault

o s s e me e e me e «Adjacent Zone Overcooling
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Cypress Envirosystems™ 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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Lighting Controls Retrofit
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“Plus....sophisticated Enterprise
Energy Management software
designed to work with your lighting
system to save energy”
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“In the first two weeks of using the WGR, we were ab  le to detect and develop corrective measures for a

potentially costly issue that we never suspected” Mike Long, Control System Supervisor, Tri-State Generation and Transmission

“This is a no-brainer way to save money” Dan Hutcheson — CEO, VLSI Research

“Micrel saves time, money and effort. We are very happy with our purchase.”
Guy Gandenberger — VP Global Operations, Micrel

“We’'ve already discovered a major problem we would h ave never seen without your equipment” - Rick Pasquini,
Operations Manager, Linear Technology

“~70% less cost than adding hard wired devices” - Zach Rhyne, Utilities Specialist, Genentech Inc.

“Almost certainly the most compelling argument in f avour of the Cypress solution compared with possibl e
alternatives is cost” — Andrew Bond, Industrial Automation Insider

“The impact of dynamically reading many of these hid den gauges, previously thought too difficult, has

uncovered significant cost, resource savings & yiel d improvement opportunities.” - Dick Deininger, Taylor Deininger
Partners Inc.

“Workforce reductions are motivating organizations to increasingly adopt online Plant Asset Management
(PAM) solutions. Using the Cypress Wireless Gauge Re  ader allows real-time distribution of critical asse t
information to PAM systems enabling the workforce t o take proactive action.” — Wil Chen, ARC Advisory Group

“This is the coolest thing | have seen in the past ¢ ouple of years”
Walt Boyes — Editor-in-Chief, Control Magazine

“This is a big step toward wireless sensor network i mplementations in manufacturing”
Gary Mintchell — Editor in Chief, AutomationWorld
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