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Session Overview N Guif Coast Center

@) of Excellence

This session will address two major aspects of energy management:

* Energy Costs
— Baselining energy usage
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— Understanding energy costs
— Common opportunities for reducing costs

* Fundamentals of Energy Management Systems (EnMS)
— Basic Principles
— Tools for implementation
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Understanding Energy

Use and Costs



Understanding your energy costs!

Always begin with an analysis of
the utility bills

* Breakdown costs by:
— kWh charges
— kW charges
— Independent charges
* Evaluate trends and causes:
— Weather
— Production
— Equipment
 Also analyze:
— Natural Gas, Propane, etc.

— Water
— Hazardous waste e —— P
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How electricity is produced, transmitted, and sold

Wholesale Market

Load Serving Entities

)
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Retail Market

Y\\/
Transmission & Distribution
Service Providers
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Status of Electric Utility Deregulation

Deregulated Energy Markets in 2024

 Note: States may only be
partially deregulated

 Example: Texas Electricity
— Deregulated generation
— Regulated transmission
— Deregulated sales

Regulated Gas and Electricity Markets - Deregulated Gas Markets

- Deregulated Electricity Markets [ ] Deregulated Gas and Electricity Markets

https://www.electricchoice.com/map-deregulated-energy-markets/



Basic Concepts of Electrical Energy

e State-of-the-art electrical meters measure electrical current and
voltage to determine electrical power (kW or kVA)

* This quantity is integrated over time to determine electrical energy
(kWh)

 Smart meters measure and communicate the average power (kW)
every 15 minutes

— Energy (kWh) = Power (kW) * 0.25 (hours)



How are you charged for electricity?

e Electrical bills for small consumers (i.e. residential)
— Billed based on consumption (kWh) only

* Electrical bills for large consumers (industrial and commercial)
— Billed based on consumption (kWh) AND demand (kW or kVA)

— Larger demand means bigger wires, and requires more infrastructure
(i.e. transmission and distribution charges)

— The utility company uses the highest 15 min average demand



How are you charged for electricity?

* Electric Rates may...
— be based on consumption (kWh) AND demand (kW or kVA)
— have different rates for winter and summer (seasonal rates)
— have different rates for different hours of the day (time-of-use, TOU)

— use block charges, where the size of the blocks depends on facility
peak demand
* Example: CPS Energy block structure for General Service rate schedule
— Block 1: $0.0695/kWh for first 1600 kWh + 200 kWh for every kW above 5 kW
— Block 2: $0.0325/kWh for all other
* Results in a hidden penalty for high peak demand



Electrical Energy vs. Demand
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Electrical Demand Analysis

The facility’s billed demand may include charges based on:

* NCP (non-coincident peak): The highest 15 minute average demand for the facility
during the billing month.

* 4CP (4 coincident peaks): The facility’s demand during the 15 minutes highest grid
demand during each 3 month period of the year.

* Ratchet Clause: The facility may be billed for their actual NCP demand, or 80% of the
highest NCP for the past 12 months (whichever is higher).

*  Power Factor Penalty: The facility may incur a demand penalty for low power factor.

* .. orsome combination of these. Check to see if the utility provider has published a
“rate schedule” or “rate tariff” that details how the facility will be charged.
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Electrical Demand Analysis

* Analyzing electrical demand can help visualize plant
operations, and reveal opportunities for cost savings

 15-minute electrical demand data is best, but some

information can be extracted from the monthly electrical
bills alone




Load Factor Analysis
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Load Factor Analysis

plant with low operating
hours, or large spikes in
aeak demand.
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Load Factor Analysis

Production Load Factor (PLF) =
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Load Factor Analysis

Production Load Factor (PLF) =
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Basic Principles:
« 0 <PLF

* A high PLF indicates a plant
that leaves equipment on
during non-operational hours.

* Alow PLF indicates a plant
with large spikes in peak
demand.

* A PLF=1 indicates a plant with
i problem, or both
problems.
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Motors and other inductive loads result in difference between the
power used by the facility to do work (kW) and the power provided by

the utility (kVA)

Power Factor
Angle

Real Power (kW)

Reactive Power (kK\VAR)

Real Power (kW)
Apparent Power (KVA)

Power Factor =

KW

Jkw? & kvar?

Utilities may explicitly (or implicitly) penalize customers with poor

power factor



Potential Savings from Electric Bills

* Based on information from the electricity bills, auditors can
identify simple possible recommendations:

— Sales Tax Abatement% — Peak demand shifting
_ (avoid ratchet clauses)
— Avoid Late Fees (vﬁ“‘/“\‘

— Minimize energy use during
non-production hours

s RS el
— Power Factor Correction | ‘:,

— Change Rate Tariff — Demand Response Programs




Potential Savings from Natural Gas

* Natural Gas costs can be minimized:

— Sales Tax Abatement

— Accurate forecasting for pre-purchased contract amounts of NG
* Some NG utilities have facilities pre-pay for a contracted amount of NG
* Additional NG is purchased at market prices (higher)
* Unused NG is sold back at a lower price




Potential Savings from Water

 \Water and wastewater costs can be minimized:

— If water is evaporated on-site or used in product (e.g. beverage
manufacturing), then install a separate meter for wastewater




Additional Learning Resources

Available from Better Plants: aBetter

. . .. :‘-‘ Understanding ’./ '.'_—.’
A set instructional manuals explaining how Yourlgiy BAS: -

. : . . Brectricty g e
energy is billed for industrial facilities =, e
_ - i Rille i L M Better
Understanding Your Utility Bills: Electricity &Plants’
— Understanding Your Utility Bills: Natural Gas h . e
— Understanding Your Utility Bills: Water [ Demand Response [
— Demand Response in Industrial Facilities: Peak ; Faciliios:
Electric Demand y Poak Elecri
A5

https://betterbuildingssolutioncenter.energy.gov/better%20plants/better-plants-resource-library
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Additional Tools from DOE

* Energy Footprint Tool

— Track energy consumption, factors related to energy
use, and significant energy end-uses

— Specifically designed to support implementing the
50001 Ready Program

* Verifi D
— Track, visualize, analyze and forecast facility utility data
in industrial settings

— Incorporates and expands on several existing DOE tools
(EnPI, Energy Footprint Tool, Plant Energy Profiler) e B BT

* Plant Water Profiler Tool (PWPEXx)

— Understand the “true cost” of water and wastewater
- Identlfy Opportunities for redUCing water use https://www.energy.gov/eere/amo/articles/energy-footprint-tool

https://verifi.ornl.gov/

https://www.energy.gov/eere/iedo/plant-water-profiler-tool-excel-version-10-pwpex-v10
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Additional Tools from DOE

Help About the Data

Dynamic Manufacturing Sankey Tool

— Understand typical energy uses for
specific industries

— Helps identify major energy
consumers

Legend (TBtu): Fuel M Steam M Electricity ™ Combined Energy ™ Applied Energy ™ Energy Lost Reset Save Image

Process Energy Applied Energy

Primary
Energy

Energy Lost

All Manufacturing (Industry Classification: NAICS 31-33)

— Baseline for comparing plant energy
profiles

Customize Display
Click on a sector name below to update the Energy Flow diagram, and use the selection buttons to zoom for more detail

an auminaand | Cament | chemicss | Bectronks | Fabristes | Fooaa Forsst | Foundrisn Giase | Wond Steel | Machinary | Potrolum |  Piastion Todes  [Transportation
Manufacturing [JFCTEEEY Wstals Boverags | Products Refining Equipmant
End Use Selection | Onsite Generation ” Process Energy ” Monprocess Energy |
Energy Type Selection | Fuel || Steam || Electricity || Applied Energy H Energy Lost

Compare Subsectors
Hover over a subsector below to see the share of energy consumed based on the selections above; less than 1% share are grouped with “Remaining Manufacturing™.

Primary Energy: All Manufacturing 19,237 TBtu

Chemicals Petroleum Refining Forest Products | Food an Iron...| Rema.| Plas.. Fabr..| Tran..| Elec..| Alum.| Ceme.| Glas... Mach.|

https://energy.gov/eere/amo/dynamic-manufacturing-energy-sankey-tool-2010-units-trillion-btu
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Energy Management

Systems



Benefits of Energy Management Systems (EnMS)

Establishing an Energy Management System ensures:
 There are clear goals for energy and cost reductions

 There are performance indicators (EnPls) that are measured
and reported

 There is a process for identifying, prioritizing, and
implementing energy efficiency projects

* There is management commitment
 There are adequate resources
 There is a champion/team assigned to execute the program



Principles of Energy Management Systems (EnMS)

* Energy is viewed as a value-added to the product, not an
uncontrollable overhead cost

— Track energy use per widget

— Use DOE tools to determine how energy use varies with
* Weather
* Production amounts
e Other? (waste)



Principles of Energy Management Systems (EnMS)

* Control and measure the primary energy functions

— 80% of the energy savings potential is in the larges 20% of the process
— Focus on energy intensive processes. Consider alternative technologies.

— Focus on support equipment. Adopt best practices.
* Motors and Drives
* Air Compressors
* Steam Systems
* Process Heating
* Process Cooling
* Pumps and Fans



ISO 50001

Determine
Goals

ISO 50001 Measure &

ENERGY MANAGEMENT Evaluate Assess

Continuous Institutional
Rules,

Improvement -]
Process ek

Implement
Plan

Develop
Action Plan




ISO 50001 and 50001 Ready programs

ISO 50001 Benefits

INCREASED
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CONSUMPTION
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CONSUMPTION

Management
commits to
EnMS
Initial savings
from low-cost
investments

Business as usual Identify, prioritize, and
implement systematic,
no/low-cost energy savings

Additional savings
from capital
improvments

Strategically invest to
maximize energy
savings

Traditional project-based
approach

I1SO 50001 approach

Saving energy becomes
part of the company
business operations

Figure Credit:
Berkeley Lab, 2024




Don’t neglect ancillary benefits of energy efficiency

@Energy savings Financial return

1%

Environmental, Operational & Decarbonization
health, & safety maintenance and Electrification
be N efItS | m pa CtS Figure Credit:

Berkeley Lab, 2024



Additional Tools from DOE

50001 Ready Navigator

* Guides users through 25 actionable g
tasks, grouped into 7 sections, that
correspond to ISO 50001 requirements

50001 Ready

U.S. DEPARTMENT OF ENERGY

* Suite of materials, tools, and resources
supports EnMS implementation

* Opportunities for training and
recognition by the DOE

* No costs or third-party verification

https://navigator.lbl.gov/



https://navigator.lbl.gov/
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Questions




	Slide 1
	Slide 2: Session Overview
	Slide 3
	Slide 4: Understanding your energy costs!
	Slide 5: How electricity is produced, transmitted, and sold
	Slide 6: Status of Electric Utility Deregulation
	Slide 7: Basic Concepts of Electrical Energy
	Slide 8: How are you charged for electricity?
	Slide 9: How are you charged for electricity?
	Slide 10: Electrical Energy vs. Demand
	Slide 11: Electrical Demand Analysis
	Slide 12: Electrical Demand Analysis
	Slide 13: Load Factor Analysis
	Slide 14: Load Factor Analysis
	Slide 15: Load Factor Analysis
	Slide 16: Load Factor Analysis
	Slide 17: Power Factor
	Slide 18: Potential Savings from Electric Bills
	Slide 19: Potential Savings from Natural Gas
	Slide 20: Potential Savings from Water
	Slide 21: Additional Learning Resources
	Slide 22: Additional Tools from DOE
	Slide 23: Additional Tools from DOE
	Slide 24
	Slide 25: Benefits of Energy Management Systems (EnMS)
	Slide 26: Principles of Energy Management Systems (EnMS)
	Slide 27: Principles of Energy Management Systems (EnMS)
	Slide 28: ISO 50001
	Slide 29: ISO 50001 and 50001 Ready programs
	Slide 30: Don’t neglect ancillary benefits of energy efficiency
	Slide 31: Additional Tools from DOE
	Slide 32

