
UPDATE ON THE END OF BETC &  
THE BEGINNING OF ODOE HB3672
The Oregon Department of Energy (ODOE) has drafted administrative rules for the new HB3672 -  
the law that has ended the BETC (Business Energy Tax Credit) program and is instituting a new 
program to take its place. ODOE held two public informational webcasts about these draft rules on 
September 19 and 21, and this article summarizes some of the highlights. The draft rules can be 
found at http://oregon.gov/ENERGY/CONS/Rulemaking2011-HB3672.shtml#Rules. 

Business Conservation Projects: Historically the largest percentage of BETC applications 
(about 75% by volume) were for “small” projects, those with total eligible costs less than $20,000, 
and they claimed about 15% of the total amount of tax credits. To streamline the future processing 
of these small projects and to ensure that they are still implemented, $2.5 million will be set aside 
for small conservation projects for the next biennium – this is approximately 15% of the total 
budget for the conservation portion of the new program. These small projects are anticipated to be 
streamlined – possibly using a fixed credit per unit (such as fixed $ / outdoor LED fixture), or using 
fixed incremental project costs.

For conservation projects with eligible project costs over $20,000 these projects will be 
competitively screened based on comparing similar project types. The different project type 
categories are: 

1. Building Envelopes, weatherization 4. Sustainable Buildings
2. Thermal 5. Commercial, agricultural and industrial processes
3. Building system, HVAC, Lighting

The draft rules list 16 different evaluation criteria that may be used to determine which projects are 
selected, and the first criteria listed is “…the highest energy savings over the five year tax credit 
period.” The projects that are selected during this competitive screening process will then pass on 
to the technical review process. 

It is anticipated that the volume of projects that receive tax credits under the new program will 
be reduced, compared to the old BETC program. Therefore the administrative costs associated 
with the program will be recovered from a smaller pool of applications, which implies that the 
application fees will be increased. The application fees will also be expanded into several 
categories, replacing the single application fee from the BETC program. It is anticipated that there 
will be a Screening Fee, a Technical Review Fee, a Fee for Amending Project Applications, a Final 
Certification Fee, a Fee if a Re-Inspection is required because the project did not pass the original 
Inspection, and an additional Fee if ODOE must hire a third party to conduct a review. 

Residential Energy Tax Credits: HB3672 made changes to the RETC program, the most 
significant of which are the elimination of the tax credit for high efficiency appliances (dishwashers, 
front loading washing machines, refrigerators, etc) and the elimination of tax credits for alternative 
fueled vehicles. These changes go into effect as of January 1, 2012.

Renewable Grants: Renewable projects (solar, wind, etc) will no longer receive tax credits, but 
instead will be offered grants. Any grant that is over $150,000 will be reviewed by the Oregon 
Department of Justice. All grant applications will not receive funding, and they are still establishing 
the criteria to determine which applications will be funded. It appears that there will be a maximum 
grant allowed of $250,000. 

Stay Tuned: These are draft rules only, final rules will be issued in the near future, and the items 
mentioned in this article are preliminary and/or draft ideas that indicate the direction the new 
program is heading, but the final decisions and rules will be issued later this year, hopefully 
sometime in October or November.
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Lost amongst the pre-
election noise, the Tea 
Party budget wars, and 
the Occupy Wall Street 
(and everywhere else) 
movements there has 
been quite a bit of news 
on the energy front. 
Flying wholly under the 
radar, receiving less 
press than the “Better 
Use of Light Bulbs Act”, 
the L-Prize has been 

awarded. Down in Corvallis Nu-scale Power has 
just received a huge transfusion of cash from Fluor 
Corporation giving them the life blood to bring this 
unique nuclear product to market . Biomass plants 
seem to be falling from favor and losing funding. 
And of course out there stealing headlines is the 
failure (bankruptcy) of Solyndra, the manufacturer of 
cylindrical thin film solar cells. 

The L-Prize, for those of you who aren’t lighting 
geeks, is officially known as the “Bright Tomorrow 
Lighting Prize” and was a requirement established 
with the passage of the 2007 Energy Independence 
and Security Act. The US Department of Energy, to 
meet the requirements of the Act, has sponsored 
the L-Prize competition to find the next generation 
of replacements for the household light sources 
that we are all familiar with: incandescent and 
compact fluorescent lamps. A $10 million cash prize 
was offered to the first manufacturer to provide a 
screw-in replacement for the standard 60 Watt light 
bulb that provides 900 Lumens while using less 
than 10 Watts (90 lumens/Watt) and has a color 
rendering index (CRI) that exceeds 90. This is a 
requirement to be almost half again as efficient 
as the best compact fluorescents you can buy 
in the store, while delivering a light quality that is 
practically indistinguishable from an incandescent 
light. This was considered an incredibly high bar 
when this was announced in 2007. By late 2009 
Phillips had submitted the first entry to DOE for 
testing, and that was the eventual winner. Two 
years later after rigorous laboratory testing and 
field performance assessments, this August DOE 
announced that Phillips had won the L-Prize for 
the 60 Watt replacement competition. Even more 
incredible Phillips already has a 12 Watt, higher 
light output version of this extremely efficient light 
bulb on the market, not cheap; but it is available 
and you can buy it!! In my book this is BIG news. 
There are two more L-Prize competitions: one is for a 
replacement for the Par 38 lamp and the other is for 
the development of a “21st Century Lamp” required 
to deliver an almost unbelievable150 lumens per 
Watt. As a side note the 2007 Energy Independence 
and Security Act that created the L-Prize is the same 
bill (passed with bi-partisan support and signed into 
law by George W Bush) that the Tea Party Activists 
were seeking to overturn with the “Better Use of the 
Light Bulb Act”.

Closer to home, Nu-Scale Power is developing 
and trying to bring to market a small scale Nuclear 
Reactor based on design and patents licensed 
from Oregon State University. This gives a whole 
new meaning to “homegrown” power. The concept 
is a modular nuclear reactor possibly able to be 
used for distributed generation. It is always good 
to hear about investments in energy research and 
development, especially when it come home here to 
Oregon. It is truly amazing that a start-up company 
in nuclear technology was able to find an investor 
willing too put up $30 million after the Fukushima 
Dai-ichi disaster this last spring. Lets hope that the 
testing and licensing by the Nuclear Regulatory 
Commission is adequate to ensure future safety; and 
that it proves this to be a viable power generation 
system. I never thought I’d be hoping for nuclear 
power to succeed here in Oregon; but with the 
difficulty making biomass plants competitive and the 
carbon concerns with biomass; and the entrenched 
opposition to funding renewables research, even 
when we have a pro-technology pro-renewable 
energy President, it seems like we may have to take 
advantage of opportunities for clean energy when 
and where they arise. Through it all we need to 
maintain the clarity of vision to be sure that they are 
truly clean and safe before we climb on board.

“Consider what we are asking them to believe. We’re 
talking about, globally a population with an almost 
pre-newtonian grasp of astronomy. How much do 
you really need to know about the moon and the 
stars when your life consists of scrounging enough 
biomass to feed yourself and your family? To say 
anything meaningful about the spin to those people 
you have to start a long way back. The earth, you 
have to tell them, is a few billion years old, to begin 
with. Let them wrestle with the concept of “a billion 
years” for the first time. Its a lot to swallow, especially 
if you’ve been educated in a Moslem theocracy, an 
animist village, or a public school in the Bible Belt. 
Tell them the earth isn’t changeless, that there was 
an era longer than our own when the oceans were 
steam and the air was poison. Tell them how living 
things arose spontaneously and evolved sporadically 
for three billion years before they produced the first 
arguably human being. Then talk about the sun, how 
the sun isn’t permanent either but started out as a 
contracting cloud of gas and dust and will one day, 
a few billion years from now, expand and swallow the 
earth and eventually blow off it’s own outer layers and 
shrink to a nugget of super dense matter, Cosmology 
101, right?”

Thought I’d leave you with this quote from Spin 
by Hugo Award winning author Robert Charles 
Wilson. Reminds me of the current discourse about 
greenhouse gases and global warming, but its only 
science fiction, right?

Ciao,

Don Holland 
President, Oregon APEM 
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APEM WINTER FORUM ON PROVING ENERGY SAVINGS
The Oregon APEM winter forum will focus on Proving Energy Savings (The Proof is in the Pudding). The forum will be held at the campus 
of Linfield College in McMinnville on Friday December 2nd from 8:00AM-2:00PM. Topics covered will include case studies of successful 
and unsuccessful energy savings projects, M&V protocols from BPA, and behavioral based energy efficiency. We will also announce 
and hear from the annual Energy Manager of the Year award winner. Come to find out about current M&V protocols within the Northwest 
for the largest electric provider in the region, learn about successful and unsuccessful projects, learn about behavioral based energy 
efficiency, and see who the Energy Manager of the Year is. The forum will conclude with a tour of the newly constructed TJ Day Hall on 
the Linfield College campus which has been awarded the LEED Gold certification.

Agenda

 8:00-8:30 Check-in and Registration

 8:30-8:35  Welcome by APEM president

 8:35-9:20 Richard Beam of Providence Hospital

 9:20-10:00 Todd Amundson of BPA

 10:00-10:15 Break/Networking

 10:15-11:00 Behavioral Based Energy Conservation

 11:05-12:00 Announcement of Energy Manager of the Year 
and presentation by winner

 12:00-1:00 Lunch-Networking

 1:00-2:00 Tour of the new LEED Gold TJ Day Hall 

Presenters

• Richard Beam, Providence Hospital Facility Manager 
Topic: Successful and Unsuccessful Energy Savings  
Projects – Lessons Learned

• Todd Amundson, Bonneville Power Administration (BPA)
Topic: M&V Protocols of BPA

• To Be Determined 
Topic: Behavioral Based Energy Efficiency

• To Be Determined 
Winner of Oregon APEM Energy Manager of the Year  
2011 Award

• John Hall, Linfield College  
Guided Tour of LEED Gold TJ Day Hall 

BUILDING R&D 
BREAKTHROUGHS
The US Dept. of Energy released a new report in May 2011 with 
the latest in technology breakthroughs for buildings. The purpose 
of the project described in this report is to identify and characterize 
commercially available products and emerging (near-commercial) 
technologies that benefited from the support of the Building 
Technologies Program (BTP) within the U.S. Department of Energy’s 
Office of Energy Efficiency and Renewable Energy (EERE).

The Report begins with an overview of how the program was 
organized and what approaches were used, then goes into a 
summary of the results followed. The bulk of the report is in the 
appendices which chronicle the technology available commercially 
and the up and coming technology. More than 50% of the budget 
was allocated to lighting R&D – so you are going to see a lot of 
what is happening and coming into the lighting market place. The 
final appendix provides a summary of the technologies so you can 
find the products! The report puts the technology in context of the 
bigger picture impacts, depicts the hurdles that were overcome and 
highlights the benefits and uses.

It’s kind of an energy geeks’ thriller report. One of our APEM Board 
members said that they skimmed through the entire report in one 
sitting despite receiving it at the end of a long day at work. Read on 
to find out about cool things like phase change insulation! 

http://apps1.eere.energy.gov/buildings/publications/pdfs/
corporate/rd_breakthroughs.pdf 

SPRING FORUM 2012: 
GENERATING: HOMEGROWN 
POWER IN THE NORTHWEST
The Spring Forum will look at power generation in the Pacific 
Northwest; with the difficulty hydro projects are having with 
re-licensing of dams we are going to take an in depth look at 
some of the other “clean” power technologies available to us in 
the Northwest. The topics we are looking at include: wave and 
tidal power generation, overcoming obstacles to small scale 
generation projects, and power transmission needs. We are 
reaching out to Portland General and hoping that they will be 
able to provide a case study on their (now abandoned) efforts to 
convert Boardman from a coal fired power plant to a bio-mass 
plant. We are still in the early stages of planning for this Forum, if 
any of our readership knows of good potential speakers on these 
subjects, has suggestions for additional topics, or has contacts 
at Nu-scale Power or OSU related to their nuclear research 
please drop us a line at Board@oregonapem.com with Spring 
Forum in the subject line.
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M&V CASE STUDY:  
SANTIAM CORRECTIONAL INSTITUTE, SALEM, OR
A wise Zen master noted: The finger pointing at the moon is not the moon.

M&V (Measurement and Verification) is a carefully considered and 
designed strategy to accurately determine how a specific energy-saving 
project performs after the contractors and project management team 
sweep away the last pile of dirt, deliver glossy new O&M manuals, 
and submit final retention invoices. Creating, implementing, and 
managing worthwhile M&V is part science, part engineering, and part 
art. It is also used as a tool to monitor and feedback energy usage for 
continued project success. Polished properly, a worthwhile M&V plan 
mirrors project success using proven and acceptable methodology to 
accurately reflect actual energy consumption.

For the energy service industry, M&V is the great equalizer, the raw data 
of promises kept or broken. For a novice, M&V is considered primarily 
a risk management tool wielded defensively to avoid writing savings 
shortfall checks; however, M&V is much more than a defensive shield to 
stave off embarrassing shortfalls. In expert hands, it is a polished mirror 
capturing and revealing undesirable system operation, empowering 
energy managers and facility operators to identify and diagnose 
problems impacting energy use and recognize opportunities to further 
optimize a facility. 

The key to successful M&V is to gather timely, accurate, periodic energy 
consumption data for a facility and translate it into useful information, 
as an x-ray reveals a normal or abnormal condition requiring further 
attention. Expressed visually as graphs, relevant data can be viewed 
and strategies determined, including “management by exception” by 
looking for anomalous data.

In 2009, The Oregon Department of Corrections (ODOC) implemented 
$1.85 million in energy conservation measures to improve operations, 
comfort, and efficiency in four buildings at the Santiam Correctional 
Institution (SCI) in Salem, OR, through a performance contract with 
the ESCO (Energy Services Company) Schneider Electric. Part of 
the contract included a guaranteed combined utility and labor cost 
reductions of $335,000 annually, with the ESCO being contractually 
obligated to pay the difference between predicted and actual savings if 
the actual savings failed to reach the guaranteed amount.

At just over 96,000 square feet, SCI supports over 400 inmates and 
correctional staff, operating a community reintegration program 
assigning inmates to supervised work crews and services for 
inmates anticipating release into the community. A primary reason for 
implementing the project addressed code requirements for engaging 
licensed boiler operators to monitor and operate two medium-pressure 
boilers. SCI’s operating costs to provide boiler operators exceeded 
the annual utility costs by almost a factor of ten. An obsolete, unusable 
building automation system (BAS) also contributed to comfort and 
operational complaints and unnecessary energy consumption.

“SCI initially received funding to replace the steam boilers to reduce 
operational costs. Schneider Electric found a way to keep the 
boilers and significantly reduce operational costs without sacrificing 
functionality of the system,” said Jim Poore, senior project manager, 
ODOC Facilities Services. “Their solution was significantly less 
expensive than a wholesale replacement of the boiler system as 
originally planned. This allowed the remaining dollars to fund numerous 
other improvements needed to reduce energy use, improve comfort, 
and provide needed upgrades to the building to reduce the deferred 
maintenance that will have to be addressed in the future.” 

The ESCO’s engineers determined that reducing the steam pressure 
from 50 to 15 PSI would still satisfy the steam loads while eliminating the 
requirement for full-time boiler operators. The defunct BAS, overridden 
and unused, required facilities staff to adjust HVAC components 
manually. Replacing the old BAS with a new, web-based BAS would 

allow remote monitoring. Retrofitting 400 existing T-12 fluorescent and 
metal-halide lighting fixtures with energy efficient fluorescent electronic 
ballasts and T-8 and T-5 lamps, and adding roof, duct, and pipe insulation 
in the attic were important improvements to conserve more energy. 

The project was completed the project in May 2010, resulting in annual 
reduced energy consumption of 314 tons of unreleased carbon, 
equivalent to planting 12,575 trees, or parking 68 cars for one year. The 
upgrades also increased comfort which resulted in happier inmates and 
staff, fewer incidents, and improved morale throughout the facility. 

Retrofitting the existing T-12 fluorescent fixtures with high color 
rendering T-8 lamps and electronic ballasts improved visual ambience 
throughout SCI. Calculated and stipulated savings for this measure were 
developed according to a standard wattage table and multiplied by a 
mutually agreed number of hours per year. Most of the facility operates 
continuously, and areas on intermittent use received lighting control 
sensors to further reduce electrical consumption. New T-5 fluorescent 
fixtures replaced metal-halide fixtures in the multi-purpose room, and 
compact fluorescent bulbs replace incandescent bulbs in the kitchen 
and dining areas.

To reduce natural gas consumption, two new high-efficiency non-
condensing hot-water Ray-Pak boilers were installed to generate 
domestic hot water. The stand-alone water heaters allow the facility to 
minimize using primary steam from the central plant boilers during the 
cooling season and remove some of the heating load from the steam 
plant in the heating season.

The existing Cleaver-Brooks steam boilers were in good condition, 
and they were de-rated from medium pressure (50 psi) steam to low 
pressure (15 psi) steam, eliminating the need for continuous monitoring 
by licensed boiler operators. This was accomplished by upgrading the 
boiler pressure controls, modifying the steam header, and adding a 
new electronic boiler control and monitoring system. The new electronic 
boiler controls were interfaced to the new BAS, allowing remote 
monitoring of all boiler-operating conditions.

Replacing the obsolete BAS included revising existing control 
sequences and implementing advanced energy management 
techniques to improve space temperature control, time of day 
scheduling for night setback and setup, economizer control, hot deck 
temperature reset for the three multi-zone air handlers, and monitoring 
the steam and domestic hot water boilers. 

Budget limitations required retaining the original HVAC system: 
constant volume, multi-zone air handlers with steam heated hot decks 
serving independent zones. Originally the new BAS reset the hot 
deck temperature up or down according to the need for tempering 
the individual zones. If a zone space temperature was too cool, the 
zone discharge air temperature setpoint was increased, causing the 
zone damper to modulate for more hot deck supply air. If the zone 
temperature remained below setpoint with the zone damper positioned 
at 100% heating, the hot deck setpoint was increased until the damper 
began to close. Once satisfied, the damper modulated for less heat, 
and the BAS automatically reset the hot deck setpoint lower to save 
energy. The fluctuating hot deck setpoint resulted in unacceptable 
hysteresis, unstable hot deck control, and increased steam system 
control cycling the steam boilers. A simpler, more stable control was 
then implemented to reset the hot deck setpoint against the outside 
air temperature. Tuning the new reset schedule stabilized the hot deck 
temperatures and calmed the steam system, reducing boiler cycling 
and saved additional energy. The final reset schedule set the hot deck 
setpoint at 50F when the outside air temp is 70F, and raised linearly to 
110F when the OSA is 30F. 
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Figure 2 graphs the baseline, target, and actual natural gas consumed during 
installation and the first year of the guarantee. The graph identifies usage patterns 
revealing temperature setpoint and equipment operation issues requiring attention. 
Correcting the setpoints and adjusting damper linkage improved performance.

Figure 1 illustrates the natural gas savings achieved during installation (September 2009 
through May 2010) with the installation of the first electronic lighting ballast and the first 
year of the guarantee (June 2010 through May 2011). As construction continued through 
May 2010, savings continued to accumulate with completed ECM, with the official 
savings guarantee commencing in June 2010. Contractually, the ESCO for this project 
was also allowed to recognize and include savings through the construction period. The 
chart shows the guarantee as the bold, black line with the shaded area indicating the 
aggregated savings. As indicated in the upper right of the chart, actual savings exceed 
the guarantee.

With no mechanical cooling available, the multi-zone units modulate 
their economizer dampers to maintain the cold deck setpoint 
determined by the zone calling for cooling. In the cooling season, the 
hot deck valves are locked out above 50 degrees F. Because the system 
operates continuously, this allows the system to cool the building mass 
(the structure is poured concrete sheathed with brick) resulting in slow 
warming on extremely hot days. The multi-zone units are designed with 
a minimum OSA of 50% (the economizer section provides only 50% of 
the design airflow), and in cold weather the economizer dampers shift 
to 100% recirculation, returning 70-75 degree F air from the occupied 
space, tempering the frigid outside air and providing the warmest 
possible supply air to the hot deck.

The ESCO guaranteed a total savings of $1.67M over 5 years, equating 
to a savings of $335,308 in annual total dollar savings. This is comprised 
of $30,175 in annual tracked natural gas savings using Option C of 
the IPMVP (International Performance Measurement and Verification 
Protocol), $5,133 in stipulated savings using option A of the IPMVP, and 
$300,000 in agreed labor savings by eliminating several limited-duration, 
full-time positions required to maintain code compliance for operating 
high pressure steam boilers. 

The measured and verified natural gas energy savings were determined 
by comparing the guarantee period’s total natural gas consumption to 
the total natural gas consumption for the base year period – with the 
base year period energy use adjusted for the weather experienced in 
the post-upgrade time period. Base year gas consumption is adjusted 
for variations in weather from data gathered from the NOAA weather 
records for Salem, OR. Adjustments are made for changes in facility 
usage (increased or decreased area) or facility operation (hours of 
operation or setpoint adjustments beyond contract settings). The energy 
saved is the difference between the adjusted base year consumption 
and the guarantee period consumption. Energy cost savings is the 
difference between the cost of the base year consumption and the 
guarantee period consumption. 

For SCI, the M&V team captures and calculates consumption and costs. 
After receiving monthly natural gas utility bills, the team normalizes the 
base year consumption for actual weather variations, unusual operating 
conditions, or changes in facility use. M&V for this project uses the 
Energetix energy usage profiling software application. While the original 
energy use baseline was established by averaging two years of bills, 
the current month’s baseline is adjusted for weather and operational 
modifications and actual billing information is used for the actual usage 
indicated. This allows accurate reflection and confirmation of current 
usage. Modifying the baseline or the actuals to reflect performance is 
a matter of M&V preference, but the M&V consultant must only modify 
ONE of the two: the result is the same.

Monitoring the system’s vital signs is a combination of remote and 
on-site efforts. The operating staff, trained during construction, gained 
system familiarity resulting in more efficient facility operation using the 
new BAS to gather and trend data related to building performance 
parameters. Comparing the trend logs against the project’s key 
operating strategies and design intent helps the operators identify 
potential problems with the building systems to maximize building 
performance and energy savings. For SCI, remote access to the BAS 
allows Schneider Electric and the physical plant director to investigate, 
review, and troubleshoot comfort complaints and trend anomalies 
impacting system performance.

M&V can also help the facility manager to identify systemic problems 
increasing energy use. At SCI, heating setpoints required adjustment 
to reduce comfort complaints during at night during frigid weather. 
Increasing the setpoints resulted in additional energy use until the 
extreme weather abated and the setpoints were restored to normal. 
Modifying the system periodically is critical to supporting the SCI’s 
mission.

Savvy, conscientious, system operation is critical to achieving guaranteed 
savings. Too often, changes in operators can result in overriding systems, 
threatening the guaranteed savings and resulting in difficult annual 
savings reconciliations. Guarantees are best achieved when facilities staff 
maintains, repairs, and operates the buildings and systems efficiently and 
effectively according to the project design intent.

Worthwhile M&V is an interactive, dynamic process. If wielded with 
conscious, focused intent, it provides the polished mirror accurately 
reflecting building performance, enabling the facility manager to proactively 
review utility spend, create a realistic, reliable utility budget, and anticipate 
and strategize solutions to adapt to the occupants changing needs and 
respond proactively to ever increasing energy costs. 

Fred McCandless, CEM, CMVP is the Regional Performance Assurance Manager for 
Schneider Electric with over 30 years working with control systems, energy conservation, 
commissioning, and facilities management. He is dedicated to maximizing efficiency while 
minimizing energy consumption.
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Paul Campgell, the Business Development Manager for CHC – 
Columbia Hydronics Division gave a presentation titled “Introduction 
to Boilers: Boiler Types, Efficiency and Optimization.” Paul gave a 
great overview of the efficient aspects of boilers and boiler designs. 
Paul pointed out that the AHRI website (www.ahrinet.org) now 
provides third-party certified combustion and thermal efficiencies 
of various boiler manufacturers, providing engineers with a means 
to compare different manufacturers on a level playing field, rather 
than relying upon the manufacturers un-documented claims. Paul 
pointed out that not all condensing boilers are built alike, and if an 
exhaust flue is designed for manufacturer “A” conditions, it may not 
work for manufacturer “B” – therefore care must be taken to review 
the stack design when changing (or installing) a condensing boiler. 
The presentation ended with some great example photos of failed 
boiler projects where expensive lessons were learned the hard way 
due to improper duct or pipe routing – issues that often result in 
people blaming the boiler as causing.

Jason Patterson from Proctor Sales gave a presentation titled 
“Boiler Piping and Distribution Control Schemes.” One of Jason’s 
key points was that one of the largest “hidden” energy losses in 
a boiler system is due to water flowing through idle boilers (such 
as a single boiler in a plant that is off while other boilers in the 
plant are operating to maintain the hot water supply temperature). 
When hot water flows through an un-fired (idle) boiler, the boiler 
tubing and stack cause natural convection to draw heat from the 
water flowing through the tubes and up the stack of the “off” boiler. 
Jason discussed options for using variable speed drives on boiler 
feed-water and hot water circulation pumps, as well as common 
symptoms of low flow (boiler shutdown on “high limit” or short-
cycling). 

Peter Larro and Barry Jostol of Mechanical Sales, Inc. presented 
on high efficiency burners and “linkage-less” controls. The primary 
problem with linkage controls is that there could only be one firing 
rate that optimized the fuel-air ratio – and any other operating point, 
either higher or lower load, was not optimized. To keep the boiler 
safe (due to incomplete fuel combustion and generation of carbon 
monoxide) the boiler was adjusted to always have slight excess 
air across a range of operating conditions. Excess air is inefficient 
because this results in reduced combustion efficiencies. They 
discussed in some detail linkage-less controls available as a retrofit 
kit from four different manufacturers, and discussed the differences 
between them and some of the options available on the more 
robust systems, including the ability to monitor the boiler exhaust 
gasses and make automatic adjustments to optimize the efficiency. 

The Energy Trust of Oregon made a short presentation reminding 
attendees that there are incentives available for gas savings form 
boiler improvement projects for customers of Cascade Natural Gas 
and NW Natural, refer to www.energytrust.org, and other websites 
that can be found at www.oregonapem.org. 

Mike Hatten, PE, Principal of SOLARC Architecture and Engineering, 
Inc. gave a presentation of a performance and optimization study 
prepared for the City of Beaverton on the central plant systems of 
the Beaverton Round. The original central plants were designed with 
a Hartman Design which incorporates VSDs on all of the pumps 
and cooling tower fans. Mike pointed out that the central plant 
pumps and cooling towers were operating very efficiently, indicating 
that the Hartman Design was successful. There are high heating 
loads at night when office buildings were unoccupied due to reheat 
and the fans never shutting off. Overall, the chillers were found to 
be performing below the efficiency ratings projected in the original 
design, and this is due to the low loads – the plant was sized for a 
600,000 square feet facility, but due to the downturn in the economy 
the actual size is only 330,000 square feet. Because the systems 
are over-sized the chillers are operating at very low loads for most 
of the year, which results in a chiller efficiency of around 1.7 kW/
ton. Despite this result, Hatten emphasized that the chiller system 
was well designed and that the chillers would be performing at 
the projected efficiency (0.65 kW/ton) if the tenant expansion had 
occurred. The overall central plants are performing with an annual 
energy use of 7.1 kBTU/square foot/year of electricity, and 32 kBTU/
sf/year of natural gas. 

The day ended with a tour of the very clean Beaverton Round 
Central Plant, including their central boiler plant and chiller plant. 
During this tour we found out that the boilers had been cycling 
frequently, which led to premature failure of the heat exchanger, 
and this had been further investigated by the owners and found 
to be caused by one of the boilers flowing water through while it 
was not on. The owner added isolation valves to stop flowing water 
through the off boiler, which eliminated the short cycling. Many 
attendees remarked at how well labeled the facility was. It was 
noted that there was LED “accent” lighting on the equipment. The 
tour group asked a number of informed questions of the specific 
challenges of operating the Central Plant under the current low-load 
conditions since the development is not complete and a number of 
the buildings the Central Plan had been sized to support have either 
have not been built or are not at full occupancy.

IN CASE YOU MISSED IT -  
OREGON APEM FALL FORUM RECAP
Solutions to Maximize your Boiler and Central Plant Operations

The Oregon APEM Fall Forum was well attended by about 60 members and guests eager to learn how to 
improve their boiler operations to reduce fuel consumption and save costs. This article provides a brief 
summary of what was presented – for a more detailed description and the actual presentations used go to our 
website www.oregonapem.org. 
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OREGON APEM STUDENT MEMBERS SEEKING OPPORTUNITIES
We are proud to publish a list of the student members or Oregon APEM who are either currently looking for an internship position or full 
time employment. Any prospective employers can check our website www.oregonapem.org for additional information on each student 
that we couldn’t fit here, such as college, grade point average, previous degrees, prior work and internships, and hobbies.

Student Name Contact Info Student Name Contact Info

Zachary Bates 971-322-7024 David Perkins 541-228-8063

Steven Marcyk 541-607-1235 Steven Kyle Mason 541-556-8439

Stephanie Denby 541-514-6415 Michael Jonopulos 541-285-7833

Neil Oliver 541-912-7355 Ryan Bahler 541-510-4258

Travis Faherty 541-206-1867 Matthew Heflin 503-559-3888

Michael H Zmolek 541-914-6629 Ron Scott 541-521-9318

Dan M Hoppe 541-579-4026 Fernando F Ortiz 541-654-1646

Lindsey Mendell 541-228-2923 Jennifer Hendrix 541-525-7904

Bryan Kyllingstad 541-913-3328

US DOE RECOGNIZES 
NEW GLOBAL ENERGY 
EFFICIENCY STANDARD
Following up on APEM’s 2010 Winter Forum – The Energy 
Manager’s Crystal Ball, where Nick Leritz of ECOS presented 
(http://oregonapem.org/Article/tabid/68/ArticleId/45/Winter-
Forum-2010.aspx ) on ISO 5001, we are now seeing steps for  
this work coming to fruition. On June 20, 2011 the U.S. Department 
of Energy recognized the publication of the new ISO 5001  
(http://www.iso.org/iso/iso_50001_energy.pdf). This new 
standard will pave the way for implementing the Department’s 
energy efficiency programs. It is still a voluntary standard. It 
provides participants with a framework for continuous improvement 
– which energy mangers know is the key to real energy 
conservation work.

ISO is an international organization composed of national 
standards bodies from nearly 162 countries that creates business 
standards. The ISO 5001 was created with 45 participating country 
organizations. You can find related energy efficiency related 
standards at: 
http://www1.eere.energy.gov/energymanagement/pdfs/iso_
focusplus_centerfold_11-05.pdf 

OREGON APEM BOARD 
ELECTIONS COMING UP
Oregon APEM Board elections are coming up. If you like what 
Oregon APEM is doing and would like to be part of the creative 
process that makes it happen, consider serving on the Oregon 
APEM Board of Directors. Express your interest, or nominate 
one of the many talented energy management professionals 
that you know, by emailing us at board@oregonapem.com 
or by contacting any of the Board members so that we can get 
your name on the ballot. Oregon APEM is a totally volunteer run 
organization. We are only as good as our membership and the 
volunteers on our board. Step up and help Oregon APEM continue 
to be the premier energy management association in Oregon.

christie
Sticky Note
Due to font-size reduction on longer articles on page 2 & 4-5, we have a bit of extra space. I've placed the following 2 articles from last newsletter, but let me know if you had any better suggestions. One that would work well would be to add pictures (if you have them) of the Fall Forum - that way the article could use both pages of the spread.
Let me know how you'd like to proceed.
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Mission Statement: To advance the understanding and practice of sound energy and resource management principles, 
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