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I am Mary Sue Lobenstein, the R&D Program Administrator at the Minnesota Department of Commerce, Division of Energy Resources.

With me today is Mark Garofano who is an Energy Engineer at the Division of Energy Resources where he performs engineering reviews of custom efficiency projects, and leads the Department’s efforts to maintain and update the technical reference manual that utilities use to calculate the savings and cost-effectiveness of their conservation improvement programs. Mark is also the project manager on the research that is the subject of this webinar. 

Our presenters today are Carl Samuelson  and Aaron Conger of Michaels Energy. Over his 10 year career, Carl has worked on energy-related issues through public policy, community organizing, auditing and research, and at Michaels he works to bridge the technical and human elements of energy efficiency.  Aaron, a professional engineer, lead the facility studies and day-to-day project management for this research.  His other roles at Michaels include engineering analysis for custom rebates and conducting technical studies for commercial and industrial facilities.
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Before we start, I’d like to go over a few webinar basics
All attendees will be in listen-only mode
As questions occur to you during the presentation, type them into the question box in the GoToWebinar panel and send them to us.
We will address all questions at the end of the presentation. If for some reason we don’t get to all questions we will answer them later and email all participants a copy of the Q&A from the webinar.
This webinar is being recorded and will be available on the Department’s website at a later date.
Finally, the slide deck for this webinar is available as a handout on your GoToWebinar panel, and you can download it at any time during the presentation.




MN Applied Research and Development 
Fund

Minnesota Applied Research & Development Fund

• Purpose to help Minnesota utilities achieve 1.5% energy savings goal by:

• Identifying new technologies or strategies to maximize energy savings;

• Improving effectiveness of energy conservation programs;

• Documenting CO2 reductions from energy conservation programs.

Minnesota Statutes §216B.241, Subd. 1e

• Utility may reach its energy savings goal

• Directly through its Conservation Improvement Program (CIP)

• Indirectly through energy codes, appliance standards, behavior, and other market transformation 
programs
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This webinar is one in an ongoing series designed to summarize the results from research projects funded by Minnesota’s Applied Research and Development Fund, which was established in the Next Generation Energy Act of 2007.

Its purpose is to help Minnesota utilities achieve their 1.5% energy savings goal. 

A utility may reach its goal either 
Directly, through its Conservation Improvement Program; or
Indirectly, through energy codes, appliance standards, behavior, and other market transformation programs.


https://www.revisor.mn.gov/statutes/?id=216B.241


CARD RFP Spending by sectorCARD RFP Spending by Sector thru mid-FY2017

• 8 Funding Cycles
• Nearly 380 proposals
• 92 projects funded
• Over $21 million in research
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$2.6 million of this fund is set aside annually for the CARD program which awards research grants in a competitive Request for Proposal process.

As you can see by the pie chart, projects funded to date have been in all building sectors.

The subject of today’s webinar is the commercial sector and reports on a CARD project which explored two different approaches to engaging outpatient medical facilities in energy efficiency through ongoing commissioning.

I’ll turn it over to xxx now to start us off on sharing the results of this project.
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Thank you Mary Sue for that introduction. And thank you to the Department of Commerce, the State of Minnesota, and ultimately all ratepayers in the state for investing in this kind of research. Mary Sue just highlighted a few of the outcomes of CARD research, but it truly is a unique program in the nation, and has been an important contributor to keeping Minnesota on the cutting edge of energy efficiency.



Michaels Energy

Who We Are

 Headquarters in La 
Crosse, Wisconsin

 Engineering and Energy 
Efficiency Consulting

 Seven CARD Grant 
Studies Since 2008
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By way of brief introduction, Michaels Energy is an engineering and energy efficiency consulting firm headquartered in La Crosse, Wi.  Both Aaron and I work out of our downtown Minneapolis Office.  Since 2008 we’ve conducted seven CARD funded research projects.  We’ve often focused our efforts on sector specific research in those, covering restaurants, convenience stores and hotels in the past, and not outpatient medical facilities.
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Gilbert Mechanical -

Key Partnership

Leading Provider of 
Mechanical and Controls 
Design and Service for the 
MN Health Care Market

Relationships with 
Participants and with 
Alerton for EIS Installation
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We must also thank our primary partner in this research, Gilbert Mechanical, in particular Dave Deshler and Val Munshi.  Gilbert is a full-service mechanical and controls contractor based out of the Twin Cities.  In particular they are a leading service provider for the medical industry, and this project would not have been possible without their depth of relationships and experience.



Agenda

On-going Commissioning for Outpatient Medical Facilities

 Background and Motivation
 Research Elements

> Contractor-led Energy Management of 
Medical Clinics

> On-Going Commissioning of ASCs
> Surgical Centers and Code Compliance

 Conclusions and Recommendations
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Our agenda today comes in three parts, following the three major elements of this research.  We’ll explore the methodology and results of our work piloting new program approaches with two different classes of outpatient medical facilities. And then we’ll discuss our work advancing code permissions in surgical spaces.  Finally we’ll wrap up with conclusions and recommendations for utility programs.
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A Sector Specific Focus On

Outpatient Medical Facilities

 Outpatient (Meaning no Overnight Admission 
of Patients)

 Two Categories:
> Ambulatory Surgical Centers (ASCs)
> Medical Clinics (Sometimes Called Medical 

Offices)

On-going Commissioning for Outpatient Medical Facilities
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We approached this medical sector project with our partner Gilbert Mechanical, because given the depth of our collective experience, we knew (if you’ll pardon me) that there was efficiency gold in "dem-der hills.” But we needed to find ways to effectively reach this market, and get them engaged.

Medical facilities are complicated, big, multi-faceted buildings with lots of energy intensive activity happening inside.  Their staff are smart, but they are resource strapped. And it has been our experience that health care organizations just don’t care as much about energy efficiency as they do about other, valid, priorities.  Ahead of EE in the queue are patient and staff comfort, code compliance with plenty of redundant safety factors, and avoiding liability.  Not to say those priorities are wrong or un-founded…but as believers in the win-win nature of EE, we were certain that we could help these facilities save energy while meeting their other priorities.

We chose to tailor our scope in to just Outpatient Medical Facilities.  These facilities, by definition, do not provide 24 hour service.  They are not hospitals.  They do not have emergency services.  They are facilities that provide scheduled care to patients around a range of services.  Medical Clinics qualify among this group.  As do Ambulatory Surgical Centers frequently referred to by their acronym of ASC.  We were interested in ASCs because at least in the Twin Cities Metro it seems that most of the new facilities being developed are ASCs, rather than Hospitals.  ASCs tackle procedures like knee replacements, colonoscopies, and cataract removal, among many others that don’t require an overnight recovery.



Energy in 
Medical 
Sector

On-going Commissioning for Outpatient Medical Facilities
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Here’s some data from the National Commercial Building Energy Consumption Survey which shows how Outpatient facilities fit into the over picture.  You’ll see that Inpatient facilities at number on the list, and Outpatient facilities come in here, at seventh.

This chart compares survey results from 2012 to 2003.  Over that time the average commercial building became more efficient, according to their data, led by gains in office and education buildings.  Outpatient health saw no change over those 9 years.  When you think about the progress in lighting alone over that time period, this is a strong indication that this sector might be worth pursing further.



Project Benchmarking

On-going Commissioning for Outpatient Medical Facilities
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Here are some benchmarking results from our study and from national, regional, and city building benchmarking efforts.

In this study we did energy audits or RCx study at 10 facility – 5 ASCs and 5 clinics.  Then we did a broader benchmarking effort and gathered data from 12 more ASCs for a total sample size of 22.  Our goal in casting a wider was to double check that what we saw in one building wasn’t a total anomaly. We also looked up other benchmark data for that purpose, as well.  We also hoped to get some sense of where a set buildings in MN landed comparatively.  

However, we didn’t design our benchmarking data collection to be statistically representative of the state’s 2000+ ASCs.  So take any larger extrapolation with grain of salt.

The average of our 22 buildings was 141 kbtu/sq ft.  That’ll well higher than CBECs at 95 and Energy Star at 44 and 63 for medical office and ASC respectively.

Looking at regional data, we see in general higher energy intensities, which probably surprises no one that our cold climate increases energy use.  In this regional population we start to see some numbers that look more akin to the data we collected in this study.

Beyond just what the benchmark data says, we also went onsite at 10 facilities and conducted energy audits.  In each and every facility we found cost effective energy saving opportunities.  Bottom line, this is a sector that is worth the effort.




Research Questions

What’s the Most 
Effective Way to 
Help the Outpatient 
Medical Sector?

How Can Data 
Make Energy 
Efficiency Smarter 
and More Effective?

Do Surgical Spaces 
Present Unique 
Opportunities for 
Efficiency?
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So, we know we want to focus on the outpatient sector, and our gut tells us there is room to save energy (something we were able to back-up in our research).

When we looked at this sector we saw some small facilities – clinics, and some pretty large, complicated facilities – ASCs.  We wondered how best we might approach those two different customer classes.

We were also engaged in a lot of discussions at the time (and still are) about how real-time energy data can revolutionize the way we think about EE in the building.  We were interested in how the use of Energy Information Systems (shortened to EIS) would be used to capture real-time building energy use data and display it in a way that would engage staff, give confidence to the savings implemented, and make sure that user changes to the system didn’t un-do the savings later. 

And as we addressed this sector, especially ASCs, we couldn’t ignore surgical suites.  We were aware of some initiatives from code organizations like ASHRAE to adjust relative humidity levels in operating rooms because of the elimination of flammable anesthetics.  We also were aware that most ASCs kept their surgical suites running full bore all night, like a hospital would, even though they scheduled their operations and might not need to run their systems in the same way.  
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Contractor-led
Energy

Management

 
 

On-going 
Commissioning

Relax/Clarify 
Operating 

Requirements for 
Surgical Suites
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Assembling these sundry research questions into a single project, was a bit like sewing patching into a quilt.  They fit together more or less, and we hope, part the charm, is the eclectic nature of this study, specifically that it covers a wide aspect of outpatient medical facility opportunities.

One part of the project became piloting an contractor-led approach to energy management, created by the Lawrence Berkeley National Lab out of California.  We had learned about this program in previous CARD research and Gilbert had partnered with them on an earlier round of pilots, so it seemed to make sense to use this opportunity to try it out with the smallest buildings in our outpatient sector – the medical clinics.

The second piece was a pilot with 3 ASCs to test on-going commissioning.  Each of these facilities received an RCx study, and had interval meters installed on the building to pull gas and electric meters into a EIS software platform where the facility could check-in on the impact of their RCx efforts.

Finally, we dug into those two surgical space improvements with these facilities and with the Minnesota Department of Health to find out what could be done to make allowances for the efficient operation of surgical suites.



Contractor-led Energy Management of Medical 
Clinics

LBNL Energy Management Package



LBNL Energy Management Package

Addresses Common Barriers

 Recommissioning Requires:
> Experienced Engineers
> Building Automation System
> Large Savings Potential
> Time

On-going Commissioning for Outpatient Medical Facilities

Is there a better fit for small medical clinics?

Presenter
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Small buildings present a perennial challenge for energy efficiency.  Many of the programs and approaches that work well with large buildings not translate to small buildings, in particular because the nature of the owner and occupant change.  This is certainly true with RCx.  RCx works because of experienced engineers, programming a building automation control system, and finding large savings potential.  You need the big savings in order to justify how expensive the whole process is. And it takes a long time – maybe 12-18 months.

For small buildings this kind of approach just isn’t realistic.  So, LBNL created and piloted an energy management package designed to be delivered by HVAC contractors. Ideally, these firms would already have an existing relationship with the building owner and could create value and develop a business plan around providing energy management to their customers.



Process
LBNL Energy Management Package
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Source: http://eis.lbl.gov/pubs/energy-management-package.pdf
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They developed a 5 step process, along with training materials and checklists for easy use by contractors. The process starts by collecting customer energy data and analyzing it using any number of tools, but primarily Energy Star Portfolio Manager.  If interval data was available, that was used – but it was not available in any of sites. The contractor then conducts and energy walkthrough at the customer’s building and identifies some measures using a provided checklist.  The contractor meets with the customer to share recommendations, and then check back a few months later on implementation.



Pilot included

On-going Commissioning for Outpatient Medical Facilities

Five 
Medical 
Clinics

Pilot of LBNL 
EMP Process 

+
Evaluation Via 

Level II 
Energy Audit
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In our pilot, a controls technician at Gilbert got trained on using the LBNL EMP resources, and then piloted the process with 5 medical clinics.  Michaels followed up with an level II energy audit of each of these facilities as a way of evaluating how many of the measures the LBNL EMP assessment captured.  We also interviewed the contractor multiple times during the process to get qualitative feedback.



LBNL Energy Management Package
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Measure Checklist
Measure Category Measure Count Description of Measures

HVAC 5

Are fans or space heaters being used?
Are radiator and air vents obstructed?
Are doors and windows closed in heating season?
Are thermostats programmed?
What is the most common HVAC complaint?

Lighting 2 Are there incandescent or T12 fixtures?
Are lights scheduled?

Occupancy Sensors 1 Are occupancy sensors installed?

Kitchen 3
Is there an equipment start-up/shutdown schedule?
Is there a service maintenance schedule?
Are dishwashers run only when full?

Vending 1 Are vending machines set to turn off at off hours?

Behavioral 3
Are employees trained in energy conservation?
Are computers/monitors set to sleep at night?
Are copy machines & printers set to sleep at night?

Presenter
Presentation Notes
Here’s the list of measures the LBNL EMP investigated.  You’ll see quite a few HVAC measures, they are tuned to serve very small businesses.  Followed up by lighting, occupancy sensor, kitchen, vending, and behavioral measures.  You’ll also noticed that in lighting there are only two – a combination incandescent/t12 measure and a scheduling question.



LBNL Energy Management Package
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Evaluating Results

Presenter
Presentation Notes
Quantitatively it was very difficult to compare a standard energy audit with the LBNL approach, because LBNL’s tool did not quantify savings from any of the measures.  That left us with only being able to compare measure count.  On that metric the two come out pretty close – but they don’t identify the same measures.  LBNL’s tool had a lot of nuance around HVAC measures, whereas the engineer typically recommended a BAS control strategy that was comprehensive.  The auditor also recommended a variety of lighting projects by end use (outdoor, hallway, etc) and LEDs, neither of which get broken down in the LBNL tool.

Looking at the measures recommended, it would seem that most of the highest impact opportunities for medical clinics were not caught in this tool’s more limited list of options.



LBNL Energy Management Package

Qualitative Feedback

PROS
 Positive Customer Interactions
 Identification of Opportunities
 Concept Valued by Contractor

CONS
 Challenges with Data Access 

and Online Tools
 Medical Clinics not Intended Fit
 Business Model not yet Apparent
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So, in this case qualitative feedback is probably most revealing.

The contractor loved the interactions with the customer.  He did identify some opportunities, and in fact his depth of experience working with HVAC controls helped him identify some measures that were not on the LBNL checklist.  The contract also values the idea of being a part of the customer’s energy management team, and they feel like they already are when they help install efficient equipment or program a control sequence.

However, there were challenges too.  Specifically accessing customer energy use data was (and is) a chore.  Getting signed release forms from customers takes time and follow-up calls, which are hard to make when you are in the field working on equipment all day.  And then tools  like Energy Star Portfolio Manager are not the most user friendly, so getting up to speed on those tools was a barrier in this small pilot.

More specifically, it’s clear on this end, that medical clinics are really too big to be a good fit for this approach. Despite their small square footage, they operate as a part of a larger organization, so it was very common for them to have an engineer assigned to some level of support for the building as well as a building automation system.  Both of those two assets were assumed to not be present in any of the buildings that LBNL was targeting.

Finally, one of the goals of this research was a crack open a new market opportunity for contractors.  Based on this pilot, it doesn’t appear that this package will do that for contractors service medical facilities.  The efforts involved were too time consuming compared to value they felt they were offering to make this specific iteration of energy services live on after the pilot.



On-going Commissioning of ASCs
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I’m going to talk more about the second patch in our quilt: our pilot approach to on-going commissioning, using building recommissioning and continuous monitoring.



On-going Commissioning of ASCs
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Benefits

1
Improve 

Persistence of 
Savings from 

RCx

2
Measure and 

Verify Savings in 
Real-Time

3
Establish 

Organization 
Engagement 

and 
Commitment
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At the start of this project, there were three benefits we thought this approach could bring to this sector.

The first was, that on-going commissioning could improve the persistence of savings from recommissioning. Don’t let savings disappear, either from reverting operation back to baseline or if changes are not implemented correctly in the first place.

Second, that on-going commissioning can provide real-time feedback on savings from implemented measures. In other words, on-going commissioning could take a complex process like recommissioning and “prove it”.

And that leads a little bit to the final benefit we thought this could bring, that on-going commissioning would facilitate organizational engagement and commitment to energy savings practices. This was a really important part of this project – as Carl mentioned before we’ve seen that engagement in energy efficiency in this sector is pretty low.



On-going Commissioning of ASCs

Energy Information Systems

 A Tool That 
> Collects
> Stores
> Analyzes
> Displays Energy Use Data

 A Process Tool – not a Widget

On-going Commissioning for Outpatient Medical Facilities
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So in order to facilitate energy data collection and analysis in our pilot facilities, we used an energy information system, or EIS. An EIS consists of energy metering equipment installed at a facility, some means of storing that data, and a software interface to display and analyze the energy data.

For the purposes of this report, an EIS would require a minimum of daily energy consumption data for the building’s main meter.  That data would be stored in the cloud.  The software would provide a web-based interface to review consumption and trends in near real-time.

One other important note about an EIS, it doesn’t save energy on its own. What we say is that it’s a process tool, not a widget. It can help save energy, but installing an EIS at a building won’t do it on its own.

The issue is, even with those requirements, which tool do you choose?



On-going Commissioning of ASCs

EIS Components

 Metering Hardware
 Data Acquisition and 

Storage
 Software
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This is what it looks like.
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Our System
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We chose to use Alerton’s energy dashboard product.

Here’s ours: standard display, no weather normalized features in their dashboard
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Methodology

Identify Energy 
Efficiency 

Opportunities
Install EIS

Track Baseline 
Data

Build Energy 
Models to 

Predict 
Baseline 
Energy

Implement 
Energy 

Measures and 
Track “Efficient” 

Data

Presenter
Presentation Notes
The first step is to identify energy efficiency opportunities, in this case by undergoing a recommissioning study. At this time, we also install the EIS at the facility.

Next, we track the baseline energy data for a certain period of time. Ideally we want to capture both heating and cooling seasons.

After we have energy data, we can build an energy model to characterize the current energy use of the building and predict into the future.

Once we have an energy model, the facility would implement their chosen energy measures. We then track the building’s “efficient” energy usage, and compare back to the energy model to derive savings.
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Energy Modeling

EE
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s

R2 = 0.90
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Step 1: Collect the baseline energy data. This data represents daily energy data for the facility, before any energy efficiency measures are implemented.

Step 2: Build the energy model. It turns out that many buildings’ energy use can be characterized by just a few energy drivers. For these ASC facilities, these were day of the week, and weather. We can develop an equation using these energy drivers as input variables, to predict the energy use of the building on any day. 

Step 2.5: Evaluate the model. This usually happens at the same time as building the model. We use regression software to pick the equation that best fits the collected data. The solid line represents the difference between the actual energy use each day, and the predicted energy use. This is a rolling sum over time. A good model will hover around 0. The R-squared value is another metric for determining the accuracy of the model, and ASHRAE designates an R-squared of 0.75 or above as a good fit.

Step 3: Extend the model into the future.

Step 4: Implement energy efficiency measures.

Step 5: Track the “efficient” building usage.

Step 6: Subtract the efficient building usage from the predicted “baseline” energy use to determine the energy savings.
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Three 
Facilities

Facility #3

 135,000 sq ft
 “No Implementation”

Facility #1

Facility #2

 57,000 sq ft
 “Energy Savings”

 82,000 sq ft
 “Perfect Case Study”
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Walk you through our three pilot facilities. All have a little different outcome. I’d actually like to start by discussing facility 3, and then move on to facilities 1 and 2. For the sake of consistency we’ve just kept the same names.

Facility 3 could be summed up by “lack of motivation”.

Facility 1 is a good example of what we’d consider typical energy opportunities, ideal implementation, and real-time impacts. 

Facility 2 also includes some impacts, but really is a perfect case study in continuous commissioning.
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Results – Facility 3

Measures 
Implemented Predicted Usage Actual Usage Savings % of Predicted 

Baseline

None
606,705 kWh

22,887 therms

619,588 kWh

22,917 therms

-12,883 kWh (-2%)

-29 therms (0%)
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I’ll start with Facility 3. Staff at Facility 3 implement no energy efficiency measures during the project period.

You would expect, then, that there would be very little if any savings. And that is true for Facility 3. With no major energy project or modifications to building operation, Facility 3 showed a -2% change in electric use and 0% change in gas use.
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Results – Facility 3 

R2 Adjusted = 0.91 R2 Adjusted = 0.77
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Facility 3 staff identified some measures they intended to implement, but nothing was completed during this implementation monitoring period. Part of this delay was caused because the facility staff expanded the scope of work to include a thorough rebalancing of the building HVAC system.  This delay plus a lack of prioritization by the staff resulted in no implementation.

There’s actually not much else to say here, although this facility does in a way prove out the model. With no operational or equipment changes at the facility you would expect little change from the model.
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Results – Facility 1
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Moving on to Facility 1.

Following the recommissioning study we identified two measures that the facility wanted to implement. They wanted to schedule the non-surgical air handling units, which at the time were running 24 hours per day.

In addition, they wanted to set back the ventilation to their surgical suites during unoccupied hours. This followed a discussion of our efforts with the Minnesota Department of Health to increase visibility of energy efficiency opportunities for surgical suites.

Overall, Facility 1 achieved 7% electric savings and 10% gas savings during the monitoring period.
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Results – Facility 1 

R2 Adjusted = 0.90 R2 Adjusted = 0.85
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Like I mentioned before, this is a good example of a fairly straightforward recommissioning project. The facility identified two measures, implemented them around the same time, and observed the impacts.

Good fits on both the electric and gas models also made this a good example of a typical energy modeling effort.
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Results – Facility 2

Presenter
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Finally I’d like to discuss the results of Facility 2. Facility 2 implemented a broad variety of measures during this project. 

Overall, Facility 2 achieved 8% electric savings and 6% gas savings during the monitoring period.
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Results – Facility 2 

R2 Adjusted = 0.94 R2 Adjusted = 0.93

Presenter
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One thing I’ll point out initially, Facility 2’s staff implemented a number of measures to achieve that savings. Unfortunately, some of that implementation happened before the completion of the baseline data collection. There wasn’t sufficient data to build a baseline prior to the measure installation, so the energy saving total for this facility is depressed.

Facility 2 is another good example of the recommissioning approach, implementing measures and accumulating savings. However, we call Facility 2 a “perfect case study” because it also demonstrates the potential of on-going commissioning, of the power of having near real-time data to reflect building operation.

In November of 2016 the facility implemented supply air temperature reset for its air handlers. This saves reheat energy by increasing the supply air temperature during periods of low cooling demand, and reducing the amount of reheat needed at the terminal VAV boxes. On the left is the gas model, and you can see that the gas savings accumulates slowly from the middle of December. However, the savings begins to decrease around the beginning of June, represented by the orange vertical line in the middle of the implementation period.
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Facility 2 
Controls 
Correction
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We presented these results to the facility, and asked them if there may have been an operational change that caused this gas increase.

It turns out that the facility was having some excessive humidification issues at the beginning of the summer, and they forced the supply air temperature to 55 to handle this issue. Intending to revert the system back to a reset schedule, the reset was never re-implemented. They were effectively running with no DAT reset during this time, causing an increase in gas use.

We actually reviewed the BAS and the changeover was timestamped to the day we observed this change in the model.

After we alerted the staff to the issue, they corrected the sequence. It really demonstrates the power of bringing this data to facility operators, especially when put in terms of savings achieved or lost. In this case, that change cost them at least 1,500 therms over the summer.
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Feedback and Conclusions
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Robust
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So I want to review some of the feedback we received from our pilot facilities and our conclusions after working with them.

First, facilities weren’t particularly engaged in the process. One facility didn’t implement any measures during this project. Also, only one of the facility managers admitted to logging on regularly. There could be a couple reasons for this, from lack of prioritization to lack of resources.

It could also have been because the EIS we selected was not particularly robust. While it did collect, store, and display energy data, we realized later on in the project after installation that its analysis functionality was rather limited. Having a tool that only displayed energy information didn’t offer much of an incremental benefit to these facilities, as they do have existing tools that collect energy data at all sites in the organization (granted, not on an interval basis).

Finally, delay kills momentum, plain and simple. Installing meters and the EIS tool took several months at each site. Getting energy efficiency measures implemented also took time, and in one case never happened. These kinds of delays really impact the enthusiasm for the process.
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Results

1
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Persistence of 
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Yes!

2
Measure and 

Verify Savings in 
Real-Time

Yes, with room 
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3
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Organization 
Engagement 

and 
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Yes…but
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So let’s go back to our “scorecard” from earlier, and see how well we achieved our goals.

Does on-going commissioning improve persistence of savings? YES! Facility 2 was the perfect example of this.

Does on-going commissioning allow you to measure and verify savings in real time? Can you prove it? Yep. We were able to demonstrate using the energy model exactly how much energy was saved as a result of these measures. There is some room for improvement on the real-time aspect of this though. The analysis portion, the energy models, could be developed and processed in real time by a sophisticated EIS tool. Also, the customer engagement could be improved to be more real-time as well

Does on-going commissioning engage staff and foster commitment to energy savings practices? Well… yes, but. The takeaway here is that data is great, it really is profoundly useful, but it’s not a silver bullet. You can’t just install an EIS tool and expect to draw everyone in. You still need work from the organization to commit to spending the resources necessary.



Regulatory Requirements for

Ambulatory Surgical Centers
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The last patch I’ll discuss today is our work with the Minnesota Department of Health in reviewing certain regulatory requirements for ASCs to improve energy efficiency potential.



+ +

ASC Regulatory Requirements

Opportunities

Reducing Relative Humidity 
Requirements for Surgical 
Spaces

Opportunity to Clarify 
Ventilation Requirements 
for Surgical Spaces

On-going Commissioning for Outpatient Medical Facilities
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We looked at two specific opportunities for energy efficiency in ASC surgical spaces.

First, we investigated reducing relative humidity requirements for surgery suites. This is a specific requirement in the Minnesota Codes.

Second, we investigated reducing ventilation and setting back airflows to surgery suites during unoccupied periods. This is not specifically discussed in the Minnesota Codes, and is more of a clarification of existing requirements. This is also a particular measure ideal for ASCs, since they schedule surgeries and don’t provide emergency services.



ASC Regulatory Requirements

Relative Humidity for Surgical Suites

Current MN Requirement is 
50-60% RH at all Times 

(MN Administrative Rules, 
Chapter 4675, Section 1600)

On-going Commissioning for Outpatient Medical Facilities

Recent Memos from the 
Department of Health Stipulate 
that a Minimum of 20% can be 

Adopted

Presenter
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Higher humidity requirements are based on outdated humidity requirements for flammable anesthetics, which are no longer used in the industry. As such, ASHRAE and other standards bodies have moved to advising lower relative humidity requirements for surgical spaces.

The requirements of certain specialized sterile equipment or supplies still need to be met as applicable, but in general, surgical spaces can now be conditioned to 20% relative humidity.



ASC Regulatory Requirements
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Relative 
Humidity for 
Surgical 
Suites 

Savings: 
900 Therms Per Year 

Assuming:
1,000 sqft Surgery Space
90% Efficient Gas-Fired 

Humidification Equipment
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We estimated that for a 1,000 square-foot surgical suite, reducing relative humidity from 50% to 20% results in a savings of 900 therms per year assuming 90% efficient gas equipment. This is the size of a typical suite, and many facilities have more than one suite.




ASC Regulatory Requirements
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Ventilation for Surgical Suites

Opportunities Identified by Standards Bodies:

FGI 2010, section 3.1-8.2.2.5(2)(b):
“…[d]uring unoccupied hours, operating room air change rates may be reduced, 
provided that the positive room pressure is maintained as required in Part 6 
(ASHRAE 170).”

ASHRAE 170:
“…for spaces that require a positive or negative pressure relationship, the number of 
air changes can be reduced when the space is unoccupied, provided that the 
required pressure relationship to adjoining spaces is maintained while the space is 
unoccupied and that the minimum number of air changes indicated is reestablished 
anytime the space becomes occupied.”

Presenter
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MN Code Requires Operating Rooms to be Positively Pressurized at All Times, but not Necessarily Ventilated

At the facilities we studies, their surgical rooms were constantly ventilated and conditioned. Depending on the layout of their HVAC system, there can be significant energy savings while also maintaining pressure relationships.




ASC Regulatory Requirements
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Ventilation for 
Surgical 
Suites 

Savings: 
1,160 therms and 

2,820 kWh per year
Assuming:

1,000 sqft Operating Room
Reduction from 24/7 to 

12/5 Ventilation
80% Efficient Gas Equipment and 

12 EER Cooling Equipment

Presenter
Presentation Notes
We estimated that for a 1,000 square-foot surgical suite, reducing ventilation from 24/7 down to 12 hours per day, 5 days per week results in about 1,200 therms of gas savings and almost 3,000 kWh in electric savings.

Additional electric savings can be achieved if fan speeds can also be set back along with the ventilation reduction, but this is highly dependent on the particular HVAC system and isn’t possible for every facility.



ASC Regulatory Requirements
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Recommendations

Baseline Conditions Proposed Efficient 
Conditions Process for Approval

Relative Humidity 
20% Setpoint

50% to 60% relative 
humidity at all times

20% relative humidity 
at all times

Request for 
Equivalency

Operating Room 
Ventilation 
Scheduling

Full airflow at all 
times, continuous 

ventilation. Positive 
pressurization of 

surgical suites 
maintained at all 

times.

No ventilation while 
unoccupied. Supply 
airflow setback also 
possible as long as 

positive pressurization 
of surgical suites is 
maintained at all 

times. 

Notification Letter
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To reduce relative humidity in surgical suites, a facility must sign and submit a request for equivalency. MN code does not have a formal waiver procedure for ASCs. This request is available today on the Minnesota Department of Health’s engineering website.

Since continuous ventilation is not required, a “letter of notification” was developed so that facilities understand that spaces must still be properly pressurized even during unoccupied times. This letter is also available today on MDH’s website.




Conclusions and Recommendations



Conclusions
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 There is Room to Save Energy
> Especially in Surgical Suites

 Data can Improve Performance, but…
> Don’t Assume it will Get Used
> Assume it will Take a Long Time
> Pair it with a Holistic Approach to Managing 

Energy
 Competing Priorities are Real in Health 

Care, don’t Assume You can Change Them
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Based on our research, the facilities studies we conducted, our benchmarking data, and our read of other benchmarking data….. It’s clear that this sector can stand to save energy.  There are many low-cost, high impact opportunities that can be addressed in outpatient health care.  In particular, the two measures that Aaron just highlighted should be widely considered by facility managers.  They save energy, getting permission is straight forward, and hopefully we can start seeing uptake of those measures.

Two – we see a lot of hope for data to improve energy performance of buildings.  We saw sizable energy savings from the two facilities that implemented measures, and more importantly those changes showed up in the data and that impressed the facility staff.  However, we want to caution you that data is not a panacea.  If you plan to use data for on-going commissioning anticipate there is a chance the customer will not engage with the data you provide.  Someone with a vested stake in the data and understanding of how to use it, needs to be in on point.  Second assume it will take a long time.  We encountered delays of many months waiting for pulse outputs to get installed, or the software to get configured, or the customer to install a measure.  Data, despite being cutting edge, is at this point, anything but fast.  Finally, be sure to pair your data with a holistic approach to managing energy.  Data without this won’t save energy.

Especially not in the health care sector.  We didn’t do any primary research on health care facility manager and executive opinions about energy efficiency – but in our conversations with the staff we heard that there is a lot of red tape to get through before big changes in energy management are possible in health care.  This is a business sector that has real competing priorities.  Specifically the mandate for positive health outcomes for patients and positive patient experiences.  Not to mention surgeons who make the facility a lot of money getting what they need to be effective (i.e. a cold room, etc).  I think in general health care is making strides towards tackling energy efficiency – and we certainly worked with some very smart, very dedicated, very conscientious facility staff – but ultimately these facilities are not investing the level of resources needed in energy management to make a significant shift in energy performance lasting and impactful.



Program Recommendations
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 Meeting Out-Patient Facilities Needs can be 
Done in General C&I Programs

> Same Challenges Other Large Customers Face
 Data Access, Specifically Speed of Pulse 

Meter Installation, Can be Improved
 Build Programs with Data + Leadership 

Development to Get Customers to Actually 
Use Data
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For utilities that want in on supporting health care customers as they address energy inefficiencies, I say go for it.  There is a lot of potential.  I would also say, you probably don’t need to re-invent the wheel.  These health care businesses have some unique needs, demands, and requirements…but ultimately they behave a lot like other corporate businesses, and the C&I programs you offer ought to meet their needs too.  Specifically RCx is a great fit, Strategic Energy Management would be advised, and an EIS program would be good too.

Data access still slows things up.  Our contractor experiences some run of the mill challenges getting customers to sign energy releases in the LBNL pilot, but all of our participants experience a slower than necessary process getting pulse meter relays installed.  The saving grace might be that with the upcoming change to AMI (advanced metering infrastructure) this problem will go away and customers will have better access to more granular data.

Finally, if you are considering building a program that leverages EIS data… build it with a component that builds up a customers leadership and management around energy.  Data alone is not going to get you where you want to be without strong customer engagement and leadership from the customer’s executives.



THANK YOU!

Carl Samuelson
Manager - Client Solutions

On-going Commissioning for Outpatient Medical Facilities

Aaron Conger
Energy Program Engineer



Questions?

QuestionsSend us your questions using
GoToWebinar question box
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Now, we’re going to turn it over to Mark who has been monitoring your questions as they’ve come in.

Mark, do you have any questions for Michaels Energy?




CARD project ResourcesCARD Project Resources

R&D Web Page (https://mn.gov/commerce/industries/energy/utilities/cip/applied-research-development/)
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The recording of this webinar and the final report will also be available on the Department’s Applied Research and Development web page. When available, you can link to them from either the Webinar quick link or the CARD Search quick link as indicated on this slide.

The R&D web page has additional resources and information related to the CARD program and to CARD research projects which you can check out. The address is at the bottom of this slide.


https://mn.gov/commerce/industries/energy/utilities/cip/applied-research-development/


ThanksThanks for Participating!
Upcoming CARD Webinars:
• Dec 14: Evaluation of moisture & heat transfer furnace retrofit
• Dec 19: Evaluation of liquid cooling technology for data centers
• Jan 4: Assessment of low income CIP programs in Minnesota
• Feb 6: Evaluation of demand-based controls for DHW recircirculating systems

Commerce Division of Energy Resources e-mail list sign-up

If you have questions or feedback on the CARD program contact:
Mary Sue Lobenstein

marysue.Lobenstein@state.mn.us
651-539-1872
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Thanks for participating today! We appreciate your interest in the results of CARD projects.

Before we leave, I want to take this opportunity to mention two upcoming CARD webinars:
On December 14 – the Center for Energy and Environment will conduct a webinar on their field study to determine the increased efficiency resulting from the installation of an innovative moisture and heat transfer retrofit device on residential furnaces.
On December 19 – GDS Associates will report on the results of their evaluation of an innovative liquid cooling technology in a Minnesota data center.
On January 4 – Apprise will discuss a study which sought to help the Department and other Minnesota stakeholders develop a better understanding of how low-income conservation improvement programs in Minnesota operate and how we might make them more effective.
On February 6 – the Center for Energy and Environment will summarize the results from their evaluation of a demand-based control for central domestic hot water systems with recirculation.

Announcements about upcoming webinars and other news related to the Minnesota utility Conservation Improvement Program (CIP) can be found in the CIP Newsletter. To sign up for the Newsletter or to receive email news on a range of other energy topics, use the link on this slide to go to the email sign up page of the Department’s website.

In the meantime, please contact me if you want more information on how to sign up for these upcoming webinars or if you have questions or feedback on the CARD program. Also let me know of any suggestions for improving these CARD webinars to make them more relevant to you.

Thanks, again!



https://public.govdelivery.com/accounts/MNCOMM/subscriber/new?topic_id=MNCOMM_41
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