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CEMCS History

* KRS 56.782 — Report consumption, cost, and energy-efficiency
measures in state government

* Current Implemented — 1500+ Buildings, 23.1M ft2 (528M annual
spend in FY19)

* A software platform that can handle:
* Utility Monitoring and Analysis
* Automated Utility Bill Paying
* Building Automation Integration and Diagnostics
* Work Order Generation and Tracking
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Building Automation Systems

BAS Monitoring

* Monitoring air quality and how each facility is managed to attain that
quality

* How tight is the building and how does the weather affect its
operation

* How can we do better with what we have or can we make data based
justification for new equipment.

Building Automation Systems
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Data Analytics-

AHU Systems Heating Operations

* Two units from a
building with 4
identical zones

AHU Systems Heating Operations
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* Nearly identical
operation, but

notice strip heat.

Data Analytics-

* MAU 2 is running much more efficiently than
MAU 1

* Once these trends were discovered further
investigation ensued and it was discovered that
the sequence of operation for the staging of the
compressors was programmed incorrectly in
MAU 1

* Again NO Occupant Complaints or issues so this
could go on for years without ever being known
if it were not for CEMCS

Secondary Alr Systems Cooling Operations

Secondary Air Systems Cooling Operations
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Healthy at Home

Holistic Building Operations Analysis

Kentudkiy™
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KY — What did we do for SARS-CoV-27

* First Case in Kentucky — March 6
* Started Healthy at Home — March 19

* Healthy at Work
* No date announced for state employees, but we expect 30-50% occupancy

* Those who are able to work from home, continue to do so.

* “When State of Emergency is over, return to work.”

Healthy at Home

* Many employees shifted from offices to home during the week of
March 16.
* Most, but not all departments worked from home. There were some

holdouts.
* Intermittent employee traffic (mail, people retrieving items from office, using

printers, etc.)
» Offices are not at 0% occupancy (est. <15%)
* Some local employees chose to stay in the office

* Some agencies had to cancel classes, events, or close altogether so
we’ll give examples of some of the difference we’re seeing for each.
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Low & No Occupancy Building Considerations

* Expectation of inherent savings
* Reduced people (heat) load
* Reduced plug load
* Reduced lighting load in individual offices but not common areas
* HVAC Operation (DCV)
* No deep long term setbacks

* Intermittent traffic and employees wishing to still work in the office
* Continue to utilize DCV while occupancy is low

“Unoccupied” vs. Unoccupied

* While Finance buildings are still operating as normally scheduled with
<15% occupancy, our community colleges are 100% closed have shown
a reduction by setting back temperatures and reducing schedules.

L & N Building [30058001]
ar

MCC Main Brown-Badgett Tech Cntr [30168813]
Total Energy Usage — Three-Year History

Total Energy Usage — Three-Year History

Total Energy Usage (K
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Ex. Unoccupied Agencies
* KCTCS, KY Horse Park, Fairgrounds

JCTC SW A Student Center [30170050]

Total Energy Usage - Three-Year Histol
o L o Visitors Info Cntr & Admin Bldg [30373044]

Total Energy Usage -- Three-Year History

Total Energy Usage (Btu)

Total Energy Usage (kBtU)
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Occupied vs Unoccupied - KSOB
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Healthy at Work

Planning and Evaluating Buildings for Occupied Operations

Keztuckiy™
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Healthy at Work - Evaluation

* Survey Buildings

* Types of HVAC Systems * Capabilities

* Types of Filters from PM Schedule .

* Can we handle increased filtration?
* Do we have UV germicidal lights?
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Economizing

* Schedules
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ASHRAE/AIA/CDC Recommendations

* ASHRAE and AIA have provided general guidelines on steps to take to
mitigate the spread of COVID-19 within the workspace.
* Increase Filtration
* Expand Occupied Schedules

* Increase Outside Air Ventilation
* Disable Demand Control Ventilation

* Expand Exhaust Fan Schedules
* Negatively Pressurize the Building and Open Operable Windows

ASHRAE Energy and Cost Impact

* Schedules
* Energy Impact — 4.4M MMBtu, $75,000/yr

* Increase OA, Disable Demand Control Ventilation
* Energy Impact — 26M MMBtu, $460,000/yr

| J\/\me//mu,m j_ﬂ J\AW,MMMH/M ﬁ

— AHU 5 econ AHU S ra_co?
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Monitoring

Tools for Monitoring Operations Before, During,
and After Healthy at Home (shutdown)

Utilities
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BAS - Operations

* BAS
* Schedules
* Equipment Overrides
* Logic Disabling
* Reporting 2

“ 1@:5 Click a bar to view defined schedules

* Heating, Cooling, Wed 7122
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* Damper Positions Fri 7124
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Resources

* https://www.ashrae.org/technical-resources/resources

* https://www.aia.org/pages/6280670-covid-19-resources-for-
architects

* https://buildings.Ibl.sov/emis/better-buildings-alliance-emis-rd-team

* https://www.who.int/emergencies/diseases/novel-coronavirus-2019

* https://www.cdc.gov/coronavirus/2019-ncov/index.html

* https://coronavirus.jhu.edu/map.html

Commonwealth Energy Management and Control System

Home Energy Tracking Buildings

Welcome To Statewide
Kentucky Energy Total Buildings
Savings Dashboard Utility Savings 860
20 0,

10 30 9.2 /0
Welcome to the Commonwealth Energy
Management and Control System (CEMCS) public 0 40 On track to meet 2025 goal of 25%
dashboard. This dashboard tracks the progress Current energy consumption compared to Total Square Footage
of energy and cost savings initiatives for historic baseline, normalized for variations in
buildings throughout Kentucky. 10 50 o 16,841,286

The CEMCS is an innovative software application
which is integrated to utility company billing,
building automation systems and statewide
accounting systems.

Annual Utility Cost Savings Total Occupants

$9,550,663 26,158

All utilities (energy + water) compared to historic
baseline, weather normalized.

The data collected from these sources enables
the identification of energy-saving opportunities
and verification of corrective actions that reduce
energy use, and thus allows the Commonwealth
to operate as much as 25% more efficiently in

integrated facilities. Total Annual Utility Cost

$31,594,451

DataEngine by:
el Dath Sysimne, 1.

the State that are using CEMCS to track data.
Kyenergydashboard.ky.gov
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Statewide Cost Avoidance
1,385,981,570 kBtu - Or Greenhouse

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
Total

$382,237 Gas reduction equivalency of:

$457,785 169,780 12,416
$1,167,982
L barrels of oil homes'
$1,674,386 n consumed electricity use
$2 203.756 or for one year
$2,876,247
$3,342,815
80,802,117 181,965,967
$5,126,179
$5,752’731 Pounds of coal y Miles driven
or burned or by an average
$6,660,672 passenger
vehicle
$8,192,946
$37,837,736

Thank You

Andrew Carter, CEM, CMVP Scott Baker, CEM

Andrew.Carter@ky.gov Scott.Baker2 @ky.gov
502-782-0357 502-564-5850

Questions?
fin.cemcshelp@ky.gov

Kentudkiy™
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