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Technical Paper #3

Managing Your Energy Costs:
It Can Be Done!

James Majsak, Construction Manager
CrossnoKaye (Santa Barbara, CA)

Abstract

All too often, energy management projects with good potential will fail for any number of reasons.
Most of these failures will be a result of the project not addressing key requirements for success,
or not meeting the expectations of all users throughout the organization. This report is intended to
provide a 10,000-foot view on taking a holistic approach to energy management and reduce the risk
of project failure.

The following topics will be discussed:

» Decoding Your Utility Bill - Unravelling the mysteries of electric utility bills and tariffs
» Energy Awareness - Understanding facility energy usage profiles

» Sub-metering - Justification and benefits of sub-metering equipment

* Energy Analytics - Transforming data into operational knowledge

* Refrigeration Industry Best Practices - Where are the energy savings opportunities?

Project Development - Energy management project development best practices

Selling It to Management - Presenting energy management projects for approval

* Evaluating Results - Confirming energy management project effectiveness
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Managing Your Energy Costs: It Can Be Done!

Introduction

The role of refrigeration Energy Managers has changed significantly over the years.
In the past, a majority of energy management revolved around negotiating the best
utility contract once every few years and making sure the budget supported the
anticipated cost.

Changes in the amount of real-time data available from utility companies along
with new technologies for measuring and monitoring energy usage have resulted an
opportunity for Energy Managers to take a more proactive role in reducing facility
energy usage.

The energy management process now looks more like an ongoing cycle rather than
the linear process it may have been in the past, as shown in Figure 1.

Figure 1. Holistic approach to energy management.

t
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Taking a holistic approach to energy management will help ensure success for the
energy manager, but it will also require additional effort to make sure all required
areas of expertise are well-understood and all steps within the process have been
completed. For this reason, it is always best to start with a simple energy efficiency
measure as a pilot, and walk through the entire process end-to-end before attempting
to complete more comprehensive energy management projects.

The sections below provide an overview on each functional area of a holistic energy
management approach.

Decoding Your Utility Bill

Utility bills are often not immediately decipherable upon first glance, but it’s
important that Energy Managers dig into the details of these charges. Here are four
good practices that can help develop a “facility profile.”

Educate Yourself on the Basics

There are two components that make up a majority of most utility bills and it

is important to understand the difference between them. The first component

is consumption, typically measured as kilowatt Hours (kWh) and the second
component is demand, typically measured as kilowatts (kW). Figure 2 shows an
example of the difference between these.

© IIAR 2022 Technical Paper #3
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Consumption (kWh)
Five 1,000 watt loads
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kWh = Total miles driven
kW = Top speed

Figure 2. kWh Vs kW.
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With reference to Figure 2, the following points should be noted:

¢ Consumption (kWh) - A measurement based on usage over time. In the example

above, running five 1,000-watt bulbs for one hour would result in SkWh of

consumption.

¢ Demand (kW) - A measurement based on peak consumption during a specific

timed interval, typically 15 minutes. This can also be 30 or 60 minutes, depending

on the utility tariff rules. For most utility tariffs, the highest demand interval

during the month determines the billed peak demand. For the example shown

above, the peak demand measured would be 5kW.

Another way to think about kWh vs. kW is to compare the terms to a car odometer

and speedometer. If you were billed for driving the same way you were billed for

electric usage, you would be given a monthly charge based on the total miles driven

Technical Paper #3

© IIAR 2022



2022 Natural Refrigeration Conference & Expo

(like kWh) and another charge based on the top speed you reached during the month
(like kW).

While there are many more minimal charges on utility bills, and many variations on
billing of consumption and demand, the examples above should provide the basic
understanding required to review your electric utility tariff and associate the majority
of the costs to your monthly utility bill.

Read Your Entire Utility Bill

The next step in the process is to review your actual utility bills. The format and
methods of billing for energy will vary greatly based on the suppliers and utility
tariffs selected. In some areas, energy procurement is deregulated so you may
have two separate bills for the same account, with each having their own method
of billing. Figure 3 shows a typical utility bill with notes on the different types of

charges.

© IIAR 2022 Technical Paper #3
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Tariff Code

Demand
Charges

ar

Details of your new charges
™ Your rate: TOU-8-D-RTP BIP
Billing period: 05/04/20 to 06/03/20 (30 days Winter/Summer Season)

Consumption
Charges

Dept Of Water
Charges

Power Factor
Charges

Demand
Response
Credits

Real-Time Price
Charges

|
28 Days in Winter
2 Days in Summer

7
| Delivery charges - Cost to deliver your electricity | /"J;
_y Facilities rel demand 4 6,040 kW x $12.61000 7l / §76,164.40
Demand-Winter | ¥
» Mid peak 5,776 kW x $3.41000 x 28/30days / $18,383.08
Demand-Summer / J
“ On peak / 4,938 kW x $10.15000 x 2/30 days $3,341.38
Energy-Winter /
v Mid peak Delivery 579,355 kWh x $0.02469 §$14,304.27
_» Off peak Vs 1,144,853 kWh x $0.02469 $28,266.42
- Super off peak | Generation 907,366 kWh x $0.02469 $22 402.87
_| Energy-Summer =
| On peak "-\ 46,086 kWh x $0.02843 $1,309.66
Off peak \ 170,293 kWh x $0.02843 $4,841.43
» DWR bond charge \ 2,847,933 kWh x $0.00580 $16,518.01
Customer charge $479.29
_w Power factor adj \-., 3,196 kVar x $0.60000 $1,917.60
¢ Win mid pk-BIP credit \ 3,938 kW x -$8.24000 x 28/30 days -$30,285.85
/) Sum on pk-BIP credit \5‘ 4,407 kW x -$19.62000 x 2/30 days -$5,764.36
|Generation charges - Cost to generate your e!ecm'cr'ty|
DWR
DWR energy credit 2,847,933 kWh x -$0.00007 -$199.36
SCE
., Summary of RTP hourly charges $193,318.62
Subtotal of your new charges $344,997 46
State tax 2,847,933 kWh x $0.00030 $854.38
Your new charges $345,851.84

Figure 3. Sample utility bill.

Notes:

e The tariff code “TOU-8-D-RTP BIP” translates as “Time Of Use,” “Demand
Charges,” and “Real Time Pricing” with “Base Interruptible Program”

participation. This is very typical for an industrial account in a well-populated

region of the country.

® The charges are segmented into “Delivery” and “Generation” classifications,

as typically done for a deregulated market. Delivery is always provided by the

regional utility and generation may be provided by either the regional utility, or a

third-party supplier, as desired by the customer.

Technical Paper #3
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¢ The utility bill shown covers the dates of May 4 - June 3, so there are 28 days
billed during the Winter season which ends on May 31 and two days billed during
the summer season.

® Delivery demand charges are segmented in different rate periods, with separate
charges for each period. This includes seasonal and time-of-day periods.

e The Department of Water DWR bond charge is intended to recover the cost of the
energy needed to provide water services during an energy crisis period.

e This facility participates in a demand response program (BIP) and receives a credit
on each utility bill for compensation.

¢ Generation consumption charges are based on real time price, which varies every
hour of the month based on regional weather and electric supply capacity.

Know Your Utility Tariff

It may be noted in the sections above that there are numerous variables when it
comes to how customers are billed for energy usage. The details behind each of the
charges shown are usually not provided on the utility bill. These details are typically
published in a utility tariff rate sheet, as required by state or federal regulations.

Most public utility companies will post their tariff rate sheets on their websites,
where customers can find their specific tariff by referencing the tariff code shown
on their utility bill. Smaller municipal utility companies, or municipal groups that
purchase power from outside resources, will have similar tariff worksheets but
typically show less details than the larger public utility companies.

Utility tariffs will typically provide information on the following functional areas:

e Applicability - Which customers can request a specific tariff, and limitations on
minimum and maximum peak demand (kW) levels for participants.

e Territory — Geographic territory where the tariff is offered.

© IIAR 2022 Technical Paper #3
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e Rates - Costs for consumption (kWh) and demand (kW). Typically broken down
by time-of-day and seasonal rates, with options for delivery at different voltage
levels.

¢ Time Of Day Details - Specific time of day peak and off-peak periods.

¢ Seasonal Details - Specific date ranges for changing seasonal charges.

¢ Demand Interval - Description of how demand is measured and billed. This may
include specific clauses where monthly billed demand can differ from measured
demand or be based on peak demand from previous months.

® Power Factor Charges - Additional charges for power factor below specific levels.

¢ Riders - Temporary charges added to specific tariffs to recover costs from other
programs or events that had a significant impact on the cost of energy.

Read Every Line, Understand Every Detail

As anyone will quickly see once they start looking into tariffs, there are many
variations in the methods of charging customers for their energy usage. For this
reason, it is always important to not only understand the charges shown on your
utility bill, but to also understand conditions that may change the way you are billed
from month to month. Below is an example of this:

Tariff: Eversource Connecticut Rate 057 - Large Time-Of-Day Electric Service
Manufacturers

Clause: “Distribution demand shall be the highest average 30-minute kilovolt-
ampere (kVA) demand in the current month or the preceding eleven (11) months.
The customer may, upon not less than three (3) months’ prior written notice to the
Company, decrease the Distribution Demand ratchet solely to reflect lower load levels
resulting from demonstrable conservation and load management.”

Technical Paper #3 © IIAR 2022 9
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Impact:

e If the customer had a peak demand reading the previous month that exceeds the
current month’s value, they will be billed at the previous month’s level for the
current month as well as the next 11 months if no higher demand is recorded.
This is known in the industry as a “demand ratchet” clause.

e [f the customer takes conservation measures to reduce peak demand, they can
request the demand ratchet be reset after only 3 months, saving 8 months of
excessive charges.

As shown above, if a customer had never reviewed their tariff or understood the
details behind their billing, they may have implemented a demand reduction project
with no financial impact for the first 11 months and would not have known they
could reset their billed demand after three months.

Energy Awareness

It’s important to understand not only how your facility is billed for energy usage, but
also how your facility consumes energy throughout the year.

Understanding Your Facility Profile

The best way to do this is by reviewing historical usage data over the last 12 months

to understand not only how your facility operates on a month-to-month basis, but to

also understand the impact of any weather or seasonal changes. There are three basic

methods for doing this:

e Compile the kWh and kW reading provided on each monthly utility bill.

® Request summary usage data from your utility. This may come as monthly, daily
or hourly data depending on your meter type and the capabilities of the utility
company.

10
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® Request interval meter data if your facility has an interval meter. This can
typically be confirmed by the presence of an LCD display on the meter showing
kW data. The resolution of the data will match your demand interval of 15, 30, or
60 minutes.

While the first two methods of collecting summary data will be much easier to
achieve, they will only provide data that shows a simplified overview of your energy
usage. Figure 4 shows an example of summary data delivered by a utility:

ABC Refrigerated Rate 057

Acct: 1234567890 - 123 Main St. Anytown CT 06062

Energy Profile / 2020

Rdg Rdg Cycle Caily On-Pk Cif-Pk On-Pk Load Power

Last Date  Curmr Date Avg EWnh's kWh's kw Facior Factor
Jan 1211413 0111317 29 564,993 19.483 564,393 893 893 B93 10 5% 80%
Fab 0414420 02M3H7 29 508,016 20,621 538,016 904 804 504 1133 95% 80%
Mar 0214420 03417 30 567,720 18 924 567 720 907 07 07 1128 BT% §1%
Apr 03115420 04207 & 576,288 21,344 576,288 972 972 a7z 1135 Ith 8%
Thay 04/13/20 051547 32 610,182 19,068 £10.78% ae8 bl BT2 1087 91% 80%
dun 0516720 0657 29 516.525 178711 40,938 475587 B39 835 d35 ET2 1038 B&% B81%
Jul 0&/16/20 074y 28 537.039 19,180 101.520 435.51% 14 932 932 g3z 1159 BE% B1%:
HAug 0715420 0671417 29 533,365 21.840 113423 519,932 10z 983 983 1.012 1238 0% 82%
Sep 08/15/20 091517 0 731,239 24,375 144,351 536.348 1.118 1.102 1.102 1.116 1388 9% 82%
Ot 03/16/20 1001347 " BB3.067 26,299 T1.576 611,491 1130 1120 1120 1,130 1372 83% 82%
Hov 10414420 111317 2% 535,766 21,923 635,766 1,048 1,048 1.048 1269 BT% 83%
[lec 1114020 12247 28 501, 518 17,911 501 518 B LR B37 1019 B9% B1%

7,155,715 AT1808 6683907

Average - r] 596,310 54,362 556,992

Figure 4. Utility summary data.

The third method of requesting interval data will provide the greatest resolution and
show all peak events that impact your utility costs. Interval data is typically delivered
to the customer as an electronic data fille, in CSV format. This is due to the large
number of data points. For example: If the facility is billed on 15-minute demand
intervals, they will receive 96 readings per day, 35,040 readings for the entire year.
Figure 5 shows four hours of interval data:

Technical Paper #3 © 1IAR 2022 11
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Date Hour | Month | Day Year Hr Min E;::Ef Date Time :::1::: Dgil: d
9/24/2000 15 9 24 20 0 15 4 9/24/20 0:15 5491 2369
9/24/2000 30 9 24 20 0 30 4 9/24/20 0:30 5580 2377
9/24/2000 45 9 24 20 0 45 4 9/24/20 (45 5622 2,340
9/24/2000 100 9 24 20 1 0 4 9/24/20 1:00 57117 2434
9/24/2000 115 9 24 20 1 15 4 9/24/20 1:15 5721 2356
9/24/2000 130 9 24 20 1 30 4 9/24/20 1:30 5 376 2205
9/24/2000 145 9 24 20 1 45 4 9/24/20 1:45 5,219 2,206
9/24/2000 200 9 24 20 2 o 4 9/24/20 2:00 5376 2310
9/24/2000 215 9 24 20 2 15 4 9/24/20 2:15 5311 2272
9/24/2000 230 9 24 20 2 30 4 9/24/20 2:30 5208 2,218
9/24/2000 245 9 24 20 2 45 4 9/24/20 2:45 5121 2223
9/24/2000 300 9 24 20 3 0 4 9/24/20 2:00 5039 2254
9/24/2000 315 9 24 20 3 15 4 9/24/20 315 4,848 2,128
9/24/2000 330 9 24 20 3 30 4 9/24/20 3:30 4,874 2216
9/24/2000 345 9 24 20 3 45 4 9/24/20 3:45 4728 2085
9/24/2000 400 9 24 20 4 0 4 9/24/20 4:00 4 625 1.924

Figure 5. Utility interval data.

Once the interval data is received, it can be imported into a variety of applications for
analysis. Excel is a very popular and powerful tool for interval data analysis with the
ability to add additional formulas, conditional formatting, and data graphs. Figures 6
and 7 show examples of graphing demand (kW) interval data for two facilities.

‘ Mid-Day Peaks ‘
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Generator Test \

Figure 6. Cold storage facility interval data.
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Cold storage facilities will typically show a repeatable pattern of energy usage
day-to-day with seasonal trends of increased and decreased usage as the outside
temperature varies. Any peaks occurring outside the normal patterns of usage should
be investigated for energy efficiency opportunities.
Blast Freeze ’h o
i \‘f I\l F""‘] }*; Ay [0 h' M ,1] ™
| f UL N PV M W
vy || | =1
. | P[ oy .
=< 1000 ':.__.__r = A .'“ T 8 - ] | = - R ] ‘ I,J/I{'!/ 1 ' .JL‘
e e N A e i & s s e WA
200 ‘T pr Weekend Blast | H |T_ M 4,T
1 Freeze Cycle . { L
. IL‘I |_J |V

Figure 7. Blast storage facility interval data.

Facilities with manufacturing processes such as packaging and blast freezing will
show a less-repeatable usage profile. Changes in operations and the combinations of
equipment running different times will result in a varied usage pattern with profiles
from the larger loads being recognizable. While there may be changes in the facility’s
baseline usage during evenings and weekends, the usage profile shapes of the larger
loads may remain the same.

Sub-Metering
While electric utility data provides an overview of energy usage from a utility billing

perspective, sub-metering data will provide a more granular view as well as the
impact individual loads have on overall energy usage.

Technical Paper #3 © IIAR 2022 13
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Taking A Deeper Look

This data is valuable for a number of reasons:

Energy Awareness - Sharing of energy data for specific departments across the
organization

Usage Allocation - Energy usage accountability for individual equipment or systems
Utility Bill Verification - Comparison of totalized usage against monthly billed values
Operations - Ability to measure the impact of operational changes on energy usage
Equipment Performance - Monitoring of real-time energy usage for inconsistencies
Asset Utilization - Tracking of run-hours and utilization for individual assets
Continuous Commissioning - Platform for M&V data and identification of new

opportunities

The increased granularity of sub-metered data also allows for a much more powerful
graphics that show the relationship between individual loads and their impact on
overall usage. Figure 8 shows a typical graph from a sub-metered facility.

15 Min Interval Energy Usage Report
Energy Usage (kWh) - MDP 3 - Sub-metered loads - Wed Aug 05, 2015

Reset zoom
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energy used (kwWh)
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0 . ¥ Y
Sat2ul  Mondjul  Wed 6 Jul FriBjul  Sun10Jul  Tue12jul  Thuldjul SatlGjul  Mon 18 Jul Wed 20Jul  Fri22jul  Sun24Jul Tue26jul  Thu28Jul  Sar 30 )ul

W Hogger M Seico MM Kaesar Compressor W Dust Collector Wl MDP38 Wl Komo Router - SMTR I Air Compressor 2 - 2MTR Il Air Compressor 1 - IMTR
[ MDP3A - 3MTR [l DVT System - 4MTR

Figure 8. Sub-metered data graph.
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Another side benefit of sub-metering at the facility above was the ability for
management to better understand how often specific equipment was in operation,
which helped make better decisions on production bottlenecks, equipment capacity
and scheduling issues.

Beside energy managers, there are many other groups inside, and outside, the
organization that may find access to sub-metered data valuable for a variety of
reasons. This includes the following:

Internal Resources - Maintenance, Engineering, Accounting, Facility Management
and Corporate Management.

External Resources - Utilities Companies, 3rd Party Energy Suppliers, Energy
Efficiency Companies, Engineering Firms/Contractors and Customers ISO 50001
Quality Managers.

Very often during submetering projects, there will be an unanticipated view of usage
that provides value never considered in the original project plan. A good example of
this was an accounting department that compared historical electric usage data to
their operations schedule to accurately predict what the utility bill would be 2 weeks
into every month. This provided a “crystal ball” view of future energy costs, which
helped manage facility expenses.

Data Analytics

While the previous sections outlined of the benefits of reviewing metering data, the
next step is to perform an ongoing analysis of data for comparison against previous
readings and correlation with data from other sources.

Technical Paper #3 © IIAR 2022 15
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Transforming Data into Insights

The challenge in doing so is the need to work with very large amounts of data and
the challenge of finding meaningful relationships between data sets that can provide
insights. This is the role of an analytics software package.

The reason such packages exist is because manually interpreting data is a time-
consuming process that often provides false results, due mainly to a human tendency
to see connections and patterns where there are none. The formal term for this
condition is “apophenia,” and it is illustrated by the amusing images in Figure 9. The
same goes for energy data trends.

Figure 9. Apophenia: The human tendency to perceive connections or meaningful patterns between

unrelated or random things.

There is a difference in the capabilities and roles of data collection vs. analytics.

A favorite expression is that “a good data collection package will allow you to dig
through the numbers to see what happened, while a good analytics package will tap
you on the shoulder and tell you when and where to look.”

An effective data analytics package will provide the following:

® Analysis of both real-time and historical usage data

e Correlation and normalization of data from different data sources

* Automated identification of events hidden within large amounts of data
Usage patterns

16
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Deviations & Failures
Opportunities for improvement
e Graphical reporting with a simplified view of complex issues
¢ Automated delivery of standard reports, KPI's and scorecards
It’s All About the Rules
One of the most import features of an effective analytics package is the ability to
define custom analytical rules to be applied against data to automatically identify
critical events. Users should have the ability to define limits and functions that allow
them to identify when equipment is running outside normal operational levels and
trigger notifications before failure occurs. Figure 10 lists some examples from a typical
refrigeration facility.
Main electric utility meter Evaporators
* kwh Iir.nit em?eeded = Temperature delta limits (In vs. Out)
o Shift, Daily, Weekly, Monthly » Defrost cycles times and temperatures
* Peak demand (kW) limit exceeded
* Weekend shutdown kW not below target level BOilerS
= Firing rate levels exceed limits
Compressors & Condensers . Short cydling of cquipment
* kWh USage, peak IR, peak k_W » Premature operation of backup units
* Short cycling or excessive runtime = Excessive boiler water blow-down cycles
* |mproper equipment sequencing
* High/low pressure & flow limits exceeded
Figure 10. Analytical rules for refrigeration equipment.
Technical Paper #3 © IIAR 2022 17
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Industry Best Practices

Once you have the knowledge and data required to understand the presence and cost

of inefficiencies, the next step is to identify the possible causes and take action.

What’s Everyone Doing?

Figure 11 shows typical energy efficiency measures being performed at cold storage

facilities.
Compressors Other Areas
* Setpoint optimization & monitoring * Lighting

* Compressor sequencing

Condensers

* Floating head pressure vs wet bulb control
* Condenser motor and VFD operation

* Running fans in parallel vs staging

¢ Conductivity based water bleed down

Evaporators

* Evaporator fan motors

* Defrost cycle monitoring

* Defrost on demand vs timed cycles

* Evaporator shutdown and fan stir

* Dock humidity monitoring and evaporator reheating

* Door monitoring
* Battery chargers
¢ Building HVAC

Utilities
* Peak Demand
*  Weekend shutdowns

* Water evaporation tracking for
sewer charge reductions

Figure 11. Energy efficiency measures for cold storage facilities.

© IIAR 2022
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Advanced Control Strategies

In addition to the measures above, recent advancements in refrigeration control

systems have allowed for the development of specific energy saving strategies. This
includes the following:

® Setpoint Optimization

¢ Automated Demand Stabilization

¢ Thermal Load Shifting

® Realtime Price Response

Setpoint Optimization

Setpoint optimization consists of monitoring the relationship between equipment

running in coordinated groups then confirming each piece of equipment is coming

on, and going off, at the proper time. Significant spikes in energy usage point

towards a system that is possibly responding too quickly to process changes. Multiple
pieces of equipment found running below their maximum capacity may be a sign

of setpoints for groups of equipment being too close to each other. Figure 12 shows

peak demand trends before and after a setpoint optimization project.

Technical Paper #3 © IIAR 2022 19
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Before Setpoint Optimization
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Figure 12. Setpoint optimization, before and after.

The results of the project shown in Figure 12 are:

Reduced overall peak demand, from 243 kW to 155kW (36.2% reduction)
Reduced load factor (peaks & valleys) for more consistent operation of equipment
Comp 1 and 2 are now handling most of the plant load

Comp 3 is now running as a trim compressor with minimal runtime

20
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Automated Demand Stabilization

Automated demand stabilization is the reduction of peak demand to a pre-determined
setpoint level. Performing a review of interval data and graphing demand (kW) over
time will identify the opportunity for demand reductions (Figure 13). A facility with
significant “peaks and valleys” in the data will be a good candidate. “Peaks” identify
excessive usage, such as multiple facility loads running at the same time. “Valleys”
identify intervals that loads can be shifted into by reducing their usage during a peak
interval and recovering during the next interval.

One thing that cannot occur is constant reductions across all demand intervals. For
this reason, if the facility has what is called a “flat” profile with minimal peaks and a
consistent demand level, it may not be a good candidate for a demand stabilization
project.

In most cases, demand stabilization can be achieved without any impact on facility
operations or product quality. In the case of cold storage, product temperature should
be monitored during load shedding operations to ensure there is no impact on stored
product quality.
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Figure 13. Automated demand stabilization.

The results of the demand stabilization project shown in Figure 12 are:

e Reduced overall peak demand from 3,400kW to 3,000kW (11.46%)

e Reduced monthly demand charges of $3,884 ($9.71/kW * 400kW Reduction)
e No impact on facility operations or product quality

Thermal Load Shifting

Thermal load shifting is a proactive approach to avoiding peak cost events. This
strategy is specific to the cold storage industry, where energy can actually be stored
by overcooling product then reducing equipment operation to ride through peak price
events.

An important requirement for this strategy is to monitor product temperature
as a load shedding constraint to protect product quality, but there is still a good
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opportunity for significant savings even if you cannot load shed throughout the entire
event.
Figure 14 illustrates to following steps of a thermal load shifting strategy:
1. A peak price event is identified by either utility notification or the monitoring of
regional generating capacity and real-time pricing for the day of operation.
2. Over-cooling of product begins prior to the event start time, while energy cost is
low.
3. The optimal energy reduction level is calculated to maximize reductions while
protecting product during the event.
4. Energy is restored to normal operating levels once the event has ended, or if
product temperature exceeds a setpoint limit.
Product Temperature Limit
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Figure 14. Thermal load shifting.
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Real-time Price Response
Figure 15 shows a successful attempt by a cold storage customer to reduce peak
demand during an 11-hour peak price event. This customer was on a real-time price
tariff with day-ahead notification of the following day’s costs.
e The customer was able to reduce the facility load to a value below 250kW for the
first four hours of the event.
¢ During the next seven hours of the event, the customer was required to expend
some additional load, but still maintained peak demand below 708kW.
® During hour 23:00, the price was still high but the customer was needed to restore
energy usage to normal levels to protect product.
e The estimated savings for the customer’s price response was $36,817 for the day.
Realtime Price — July 10th 2017
Jul 1017 Cosl peaks at 6pm,
Hour  kWh Rate Amount Hour  kWh Rate Amount at $2.81/kWh
1:00 2916 $0.03929  $114.57 13:00 244 $0.48613  $118.62 Tax nianerian
2:00 2,959 $0.04476  $132.44 1400 225 $0.79319  $17847 1| gggﬁgjrg;mg
300 2899 $0.038%9  $11303 | 1500 250 $1.38274 '
400 2923 $0.03293  $96.25 16:00 272 $2.00179 Fhoad niot shed and
_ 500 2952 $0.02912  $85.96 1700 374 $2.81243 _81,051. remained at
‘ 9.5¢[kWhtriggers | | 00 2872 $0.03006  $86.33 18:00 657 $2.81359% $1,848.53 2,900kW, the hourly
fositl dion SN7:00 2411 $0.04108  $99.04 | 19:00 708 $2.07899  $1.471.92 cost would have
8 1794 $0.04240  $7607 | 2000 658 $1.30142  $856.33 bean 36,159
ool maicein 9:00 127 $0.04573  $97.27 21:00 488 $0.91648  $447.24
\TMK_"‘*GB 0.09560  $140.34 | 23:.00 2458 $0.20201<«—$396.54 Price drop fo
12:00 242 $0.22109  $53.50 2400 2768 $0.05573  $154.26 20¢/kWh triggers
load restoration
Daily total 37,668 kWh $9,375.74
Total daily savings from demand reduction estimated at 536,817
Figure 15. Real-time energy pricing, July 10, 2017.
One interesting fact is that this data was from July 2017. While reviewing data for
the same site from May 2020, a similar price peak occurred, but no action was taken!
This may have been a manual response or a failure to understand that an automated
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system was no longer operational, but it is a good argument for continuous
commissioning where energy management measures from the past are validated on a
regular basis.

Project Development

So now we have a good understanding of utility billing and the facilities usage
profile. We may have also installed sub-metering to better define the opportunity and
have reviewed the data. We have a good understanding of industry best practices and
control strategies and are now ready to develop a project! Now what?

Set Expectations Soon and Often!

A good first step is to interview each person the project will impact and ask a few
leading questions. This approach has a dual purpose. It allows you to get initial
feedback on your project design, and also set users expectations on the benefits of
the project.

“Leading questions,” should be designed to answer your basic assumptions as well as
letting end users realize what they don’t know. Here are a few examples:

Employee Performance

e Which area of the facility currently operates most efficiently?

¢ Which team is best at maintaining proper setpoints on their equipment?

e Which department is best at performing shutdown procedures nights and
weekends?

¢ s energy included in production metrics, like kWh/pound or kWh/pallet?
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Facility Management

¢ Which facility loads use the most energy?

e Which facility loads are most impacted by changes in weather?

* Is energy metering part of any condition-based maintenance routines?
e Which systems have the most, and least, amount of downtime?

Operations

e Are there areas where seasonal products impact energy usage?

e What past operational changes have resulted in increased or decreased energy
usage?

e How does this facility’s energy usage compare to other similar sites?

e How does management current measure changes to trends in energy usage?

Know Your Costs — All of Them

Having an accurate estimate of all costs is a very important part of project
development. Initially, the project return on investment (ROI) reviewed by
management will be based on total project costs. Miscalculating these costs might
result in a loss in future funding if your project has overruns and does not meet the
proposed ROI.

It is also important to understand the difference between “direct” and “indirect”
costs. Direct costs are typically the items you would expect for the implementation of
most hardware and software products within a facility. Indirect costs are labor-based
tasks related to an energy management project that are required to ensure project
success. Figure 16 shows examples of both types of costs.

© IIAR 2022 Technical Paper #3



Managing Your Energy Costs: It Can Be Done!

Direct Costs:

* Temporary & permanent metering
hardware

* Electrical install labor & materials
» Controls system integration
 Software configuration & licensing

« End-user training

Indirect Costs:

* Development of a bulletproof
baseline

* Resources required to analyze data
» Report development & delivery

» Documentation of savings for
management

Figure 16. Direct and indirect project costs.

t

The indirect costs may appear to be “nice-to-haves,” but they are actually critical to
project success.

Developing a bulletproof baseline is essential because this defines the point where
all project performance will be measured from. One of the most difficult things to

do is negotiate where savings should be measured from after they have already been
implemented.

Analyzing data properly can be a labor intensive and time-consuming process.
Using an off-the-shelf analytics package is often the best solution, but software and
licensing costs should be considered as well as the labor required to input the data
and present results.

Reporting is an important step in promoting project success and lays the groundwork
for future measures. Pushing data or delivering reports to users across the
organization on a daily, weekly, or monthly basis will keep everyone active and
engaged in the facility’s energy management strategy.
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Documentation of savings for management should be done outside of standard
reporting. This is typically done on a quarterly basis, with the focus on energy costs
reductions and trends in usage changes.

Now Sell It!

Once the project has been developed it is time to start selling. Why is this required?
Some of the best projects never get off the ground because stakeholders are not
aware of the impact of the project, or their expectations have not been properly set.
It is important to be proactive and take the following steps before requesting project
capital:

¢ Do your homework and investigate

® Develop a Return on Investment (ROI) strategy

e (Clearly communicate the benefits

Do Your Homework and Investigate

Investigation consists of understanding how your project will be perceived by all
those involved in approving it. The following list is a sample of questions you should
have the answer to before proposing a project:

Is the project in line with the company’s strategic objectives?

What existing problems does the project address?

What resources are required for the project?

What is the personality, role and internal politics of each project approver?
Who are the decision influencers outside of the project approvers?

What is your credibility with management?

What will be the sources of any possible objections to the project?

Who will receive benefits from the project?

A N N N N N N N NI N

What are the financial and operational risks of not doing the project?
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If any of the questions developed during the investigation phase cannot be answered,
it would be a good strategy to hold off on proposing the project until they can be.
This is where the selling takes place, and you will most likely modify the scope of the
project after speaking with the people needed to answer these questions. This will
also provide a good opportunity to set everyone’s expectations before the project is
proposed.

Defining ROI

For energy efficiency projects, defining ROI can be a challenge. For simple
prescriptive measures, like lighting projects, the savings are a matter of swapping old
lamps with replacements that consume less watts. Determining the savings is a math
problem.

For other types of energy efficiency measures that involve refrigeration and process

controls, the impact of measures can be unclear and hard to measure, since it can be

difficult to understand how the system would have continued to run without them. In

these cases, a strategy of presenting ROI in qualitive terms instead of quantitative can

be very effective. This can include the following approaches:

® Present the project as an investment, not an operational cost reduction.

e Address the fact there may be no clear ROI, with savings based on taking
measures to address unexpected insights.

* Document savings expectations as ranges. Best-case and worst-case estimates with
descriptions of any variables that can swing the savings either way.

e (alculate a break-even timeline and describe how it will be tracked.

e Document the indirect benefits beyond utility cost savings. Include increased
equipment reliability and fault avoidance opportunities.

e Reference similar project results from trade magazines, industry articles and DOE
studies.
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Effective Communication Is the Key

When presenting the project, make sure you clearly communicate the benefits. Below
are a few strategies for doing this:

The simpler the better — Clearly define the opportunity in simplified terms with
credible data.

Develop a value statement - Summarize the direct & indirect project value.

Present a risk statement - Present your knowledge of the project risks and steps that
will be taken to avoid them, as well as recover if they do occur.

Use Visuals - Show savings opportunities in a graphical format. People tend to
recognize and retain images more easily than words.

Sell It - Let your passion and enthusiasm show! If you come across as a true believer
and advocate, management knows they are in good hands.

Evaluating Project Effectiveness

Once the project has been approved and the new measures are in place, what is the

best way to determine the effectiveness? The answer to this question depends on your

definition of effectiveness. For energy efficiency project, this is commonly measured

as overall energy reduction or cost savings, but there are other items that should also

be monitored to confirm the project is a success and the savings will continue:

e Review the measurement and verification methods used to document the savings.

¢ Evaluate what value the system is providing beyond energy cost reduction.

e Review the reports and dashboards made available to users. Confirm they are
effective and understood by users.

e Work with management to promote energy data as part of their everyday decision-
making processes.

30
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¢ Confirm e-mailed reports are effective and reviewed by users.
¢ Identify future opportunities for expanding energy management.

The best method of making sure the above items are addressed is to designate a
“Project Champion”. This will be an individual that has the skills, time and patience
to work with all end users to confirm project effectiveness. You may also have
multiple champions working across different departments of the organization, but the
goal is the same.

Remember, an energy management project is about understanding energy usage and
not the technology, data and really cool analytics behind the final report presented to
management. Users may not be technical and need systems that they can easily use
and understand, with basic terms that relate to their job function.

Some people may need more than just the bottom line. In these cases, don’t provide
only data and hope they will develop their own insights. Create graphics with
simplified narratives explaining why the data indicates an opportunity for energy
savings or confirms the effectiveness of measures already taken. If you find that
management is not making energy data-driven decisions, provide an easy to access
dashboard and push timed reports on a daily, weekly, monthly, or quarterly schedule
to promote awareness.
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Conclusion

Holistic energy management is often a repeating process of continuous
commissioning. Many measures taken may not remain in place for extended periods
of time, or facility systems may change while the energy efficiency measures in place
remain the same. Changes in utility costs or tariff availability may also make some
measures previously taken less cost effective, or make measure not taken in the past
suddenly more attractive.

For these reasons, it is always a good practice to run past projects through the
processes outlined in this document on a regular basis to confirm the value is still
being captured, and no new opportunities are being missed.
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