Maintain the Gain
How to Ensure Energy Efficiency Projects Stick!
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Facilities managers
have countless
competing priorities

How can we do a better job
Managing our assets
Reducing energy consumption,
Improving operational efficiency?
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Agenda

1. Case studies highlighting energy efficiency projects:

UFHealth

UNIVERSITY OF FLORIDA HEALTH

Shands Hospital

Spanish Plaines

2. Monitoring Performance to Maintain the Gain






UF Health - Spanish Plaines

Built in 2001
427,000 square feet

Energy projects took
place when it was
The Villages
Regional Hospital

« UF Health acquired
hospital in 2020



UF Health - Spanish Plaines

Energy project began in July
2019 (~6 months)

= Converting constant volume
systems to variable air volume

- First phase: patient areas (floors 3-5)
- Second phase: floors 1-2

= Chiller sequences
» Enthalpy controls



UF Health - Spanish Plaines

Supply Fan speed
May 1-May 16

100 (KW savings annually-100,000)




UF Health - Spanish Plaines
AHU-22



UF Health - Spanish Plaines
AHU-23



UF Health - Spanish Plaines
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UF Health - Spanish Plaines



Operations
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UF Health - Spanish Plaines

Energy Star Score

75

No longer Energy Star Certified...

WHAT HAPPENED???



Typical Causes

No long-term program
Staff turnover
Manual overrides

_ack of ongoing
performance
monitoring




Suspected Causes at Spanish Plaines

AHU Repairs
Chiller Rebuilds
Ongoing work:

= Rebalancing of the ORs

= Education of staff on
ASHRAE standards

« VAV repairs

Facilities Management implemented other ECMs - it could’ve been worse...



So how do we go from SUSPECTED Causes

to CONFIRMED Root Causes

and RESOLVE those causes

all in a busy world



UF Health - Shands

Two main hospitals
(1.3M sq. ft.)
= Cancer Hospital (2008)

= Heart and Vascular
Hospital (2018)



Cancer Building (P04



UF Health - Shands

Monitoring-based commissioning program begins 2015

Types of projects:
» Whole Building Thermostat Protocols
= Air Change/Airflow Reductions
= Hot and Chilled Water Pump Resets/Optimization
= Kitchen Hood/Exhaust Controls
= Variable Air Volume (VAV) Maximums
= OR Unoccupied Modes
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UF Health - Shands

Problem Statements 5 years in....

1. How to "maintain the gain"?
2. How to measure efficiency measures at the equipment level?
3. How do we find the next best opportunity?

Measurement & Verification Suite in 2019



SkySpark M&YV Suite

Calculated energy usage & cost of each major asset
= AHUs, chillers, large pumps, cooling towers

Customized baselines to compare energy usage to what they should be



Air Handling Unit not Maintaining the Gain...

Actual—

What fan energy is actually doing

/ Fomeasist

What fan energy “should be doing”

Jan 1 Dec 31



MBCx Definition

a continuous process that uses
building control and metering data
to increase comfort and reduce

energy waste:
FIND THINGS THAT MATTER QUICKER




UF Health — Shands Cardio Neuro Tower

Did the new cardio
tower drift?

35% Savings CEP 15%
Savings

40% Savings



KPls
before Faults




KPIs, a top-down approach

Building P06 is the “loser”

How go from suspicion to
root cause?



Drill down to major assets, focus on the problems

P06 AHUs, what major assets are causing the issue?

What energy stream is causing the issue?
In this case chilled water

/




Focus on the problems....

Jan 2021 Dec 2021

Timeline shows inefficient operating periods and $5 lost (colored bars) for individual AHUs



Actual

Forecast

Actual

Forecast

Jan 2021 Dec 2021

Drill down to the Asset, forecast compared to actuals show CHW energy and cost degradation over the course of a year



Actual

Forecast

Actual

Forecast

Jan 2021 Dec 2021

Drill-down further to FOOT-CAUSE, Red and orange time series faults concurrent with the high CHW usage fat



MBCx: Maintaining the Gain!
THERMOSTAT ISSUE

OA Redux, Corr Stat SAVINGS
Policy EIM Duz?l Max VAV, CO2 REVERSED!!!
/ Mins Redux FIMs




MBCx: Maintaining the Gain!
THERMOSTAT ISSUE

What would cause the AHU SA FLOW to




MBCx: Maintaining the Gain!
THERMOSTAT ISSUE

/



MBCx: Maintaining the Gain!
THERMOSTAT ISSUE

How much did this mistake cost? .
$1.00/hr + $2.50/hr = $3.50/hr | soines oot~ 35|

$3.50/hr * 24hr/day * 365day/yr \




Shands - MBCx Program

Targeted Energy Goals
Tracking Savings

Operational commitment
= 5 Dedicated FTEs

WOs being prepared /
dispatched to staff



Technician1 Technician 2 Technician 3 Technician 4 Technician 5 Technician 6



Shands - MBCx Program

By the numbers
« Combustion Turbine Service OpX Savings - $4.2M
= Billing Admin OpX Savings - $1.4M
» Penthouse CapX Savings - $2M
» Energy Team Savings - $6M (and counting...)

Capital/Operational Cost Avoidance - $7.6M



UF Health - Shands



UF Health - Shands

Energy Star Score
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UF Health - Shands




South Energy Center

Natural Gas CHP Plant

= 100% of Hospital's electricity needs
= 200% electrical redundancy

District Heating and Cooling

Owned and Operated by
Gainesville Regional Utilities

SkySpark integration
In progress...



Back to Suspected Causes...

* Big spike in total SEC gas consumption
e Spike in consumption likely related to
Non-CHP gas use
e Potential reasons under
investigation:
= RCx opportunities?
= Heat rate deterioration?
= Billing error (new meter
install in 2024)?




YOU CAN'T MANAGE WHAT YOU DON'T MEASURE

e Facility engineers have a million competing priorities — having these
frequent check-ins give you the attention to these items
e |If you don’t see it, you can’t inspect it, so don’t expect it to work!



Utility Bill Monitoring

e Thermostat issue earlier L
Optimistic?

* One month of bills _

 Two weeks to process
* One week to identify/fix issue

$3.50/hr * 24hr/day * 49 days
= S4k of virtually undetected waste

Waiting for utility bills to grade performance = wasted money!




Continuous Monitoring

Maintain the gain and avoid slippage

Adapt in a timely manner, rather
than waiting to find out you slipped

Continuous Monitoring = Real-Time Relevant Data = Opportunities for Continuous Improvement



Compliance Support



Operational Benefits

Work order reduction?

Ability to increase

square footage with
fewer FTE's

Reduced preventative
maintenance

Capital avoidance



Revenue Impacts

. . Operating Budget
Equivalent patient revenue

= $100k/yr savings
- @5% Operating Margin
=$2M equivalent patient revenue
- @ 1% Operating Margin
=$10M equivalent patient revenue

Utilities = Staff m Service Contracts = Supplies = Misc




Avoid performance drift



Questions?

Bobby Baird, FASHE, CHFM, CHSP, CHC

Director of Facility Operations, UF Health
bobby.baird@ufhealth.org

Kevin Gombotz, PE, CEM

Vice President, Building Energy Solutions - Envinity
kgombotz@envinity.com
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