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• Background / quick audience poll
• Electric & Gas Bill overview
• What is a good starting point for an 

EMS at a grain facility & why?
• Problems that you can solve with the 

information from an EMS
• What to do if you find or suspect bad 

power quality?
• Energy Management System Payback

Agenda
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Matt Zabel – Quick Background
• Graduated from UW - Madison May 1999 BSEE
• Volunteered for 2 years in Eastern Europe
• Worked at Kimberly-Clark Corporation for 10 years

• Automation Engineer / Technical Trainer / Project Leader

• Worked at SCA (now Essity) Tissue Mill for 2.5 years
• Lead Electrical Engineer (Automation / Power)

• Faith Technologies – past 6 years
• Senior Electrical Engineer – Traditional Electrical Engineer

• Application Engineering Manager – Power Equipment

• System Architect – Power Monitoring & Automation PM

Presenter
Presentation Notes
Average 2 minutes a slide
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Quick Poll

1. How many of you monitor the gas or 
electrical usage at your facilities?

2. A few people – Why?
3. What are the biggest objections people in 

your organization have against investing 
in energy monitoring and management?

Presenter
Presentation Notes
#3 - Costs money, no one to look at it, we don’t need anything fancy 
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Electric Bills – Secondary Service
• kW Demand 

Charges
• kWH Usage 

Charges
• Facilities 

Charges 

• Other Taxes

• Other Credits

Presenter
Presentation Notes
Let’s start with electrical bills
Two major cost contributors – Demand and Usage
Explain them



C O P Y R I G H T  G E A P S  E X C H A N G E  2 0 2 2C O P Y R I G H T  G E A P S  E X C H A N G E  2 0 2 2

Electric Bills – Primary Service
• kW Demand 

Charges
• kWH Usage 

Charges
• Facilities 

Charges 

• Other Taxes

• Tax Exemptions

• Other Credits

Presenter
Presentation Notes
Some of you probably own your own transformers and get a discount from the utility.
Quick show of hands – how many of you pay sales tax on your electrical usage?  
Some states, if you can prove it, don’t charge sales tax if you’re using the electricity to make a product.
So, you can see this bill has some exemptions.
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Gas Bills
• Cost per Therm
• Distribution Charge

• Gas Acquisition or 
PGA (Purchased 
Gas Adjustment)

• Other Taxes

• Other Credits

• Not shown – Peak 
usage cost, 
sometimes called 
Reservation Charge

Presenter
Presentation Notes
Then, there is your gas bill which consist of:
Cost per therm 
Utility distribution charges per therm
PGA that fluctuates per therm, based on how much the utility buys the gas for
Another item that some utilities charge is the cost to support the gas assets that deliver your peak flow.  It is like the peak charge for your electrical. This is sometimes called a “Reservation Charge” because of the amount of flow that is available “in reserve” for the customer.  
Your accounting people probably don’t look at the bills and ask “why is that so much more than last month?”
Big picture – what do you do when you get your gas or electric bill?  You pay it and you move on.
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Typical EMS Systems
“What”

Presenter
Presentation Notes
An EMS helps you understand where your gas and electrical are going and can give you insights into what you can do to affect those bills.
Before I dive in and start talking about what is in a typical EMS system, wanted to mention that at my company we tend to use SE metering – so a lot of the pictures are of Schneider Electric products.
However, there are multiple providers of hardware / software out there each with their benefits / drawbacks.
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Energy Management Software
Energy Management Software gives you usable info on your electrical & other energy use data 
and allows you to pass that data onto other systems as needed.

• How much energy am I using in various parts of my facility and when?
• Where can I grow my electrical usage with the infrastructure I have?
• Do I have similar pieces of equipment using different amount of energy?
• What was going on with the utility yesterday at 4:00 pm? 
• How much gas or electricity do I use per 10,000 bushels?
• Do I have power quality issues? What kind?
• What did our 400 Amp breaker see when it tripped?
• How much solar am I generating vs. my site usage?
• Will my generator support my typical site loads?

Presenter
Presentation Notes
An EMS can give you information like
Where are the energy hogs in my facility?  Is that what I expected?
Conveyor Expansion – nearby 800 Amp panel.  Do I have enough power capacity there to use that panel?
Similar piece of equipment – using different energy = process settings wrong / could mean equipment failing mechanically or electrically
Lights flickered
Consistency in usage because we are efficient
PQ – voltage sags, swells, harmonic distortion.  Find out you have that problem BEFORE the LED lights, your process drives, or other equipment starts failing.
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Energy Management – New Facility

PQM
Main

480 V from 
MV XFRMR

Switchboard Breakers

Facility Network

As needed:
 Generators
 ATSs
 UPSs

Monitoring Software

Gas Meters

Presenter
Presentation Notes
Now let’s talk how it works with the pieces and parts in the system
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Energy Management – Power Quality Meter

PQM
Main

480 V from 
MV XFRMR

Switchboard Breakers

Facility Network

As needed:
 Generators
 ATSs
 UPSs

Monitoring Software

Gas Meters

Presenter
Presentation Notes
Start with a PQM at 480 service entrance
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Energy Management – Power Quality Meters
Power quality meters help the user to:

• Historically track & trend power usage to optimize power usage

• Alarm for outages and be notified of acute or underlying electrical 
issues to prevent down time

• Historically track & trend power quality at major connection points 
like the service entrance to protect equipment

• Understand system harmonic distortion to protect equipment

• Capture waveforms of poor power quality or utility events to 
diagnose outage reasons

• Some devices detect fault direction (did the grid or something in 
this building cause the outage?)

• Understand future system expansion capacity

Presenter
Presentation Notes
EXPLAIN CLEARLY FOR NON-ELECTRICAL
On this whole service – how much of my capacity am I using?  If this service is for a whole section of my facility – how much does that section use?
These devices can alert you to outages or power quality issues that could cause an outage (talk more about those a little later)
They also automatically capture the data needed to understand what happened for of a waveform.
Some of these devices can tell you if the problem is from the utility or is it inside my facility
These devices pay for themselves the first time you think you have a power quality issue in your facility…because you’ll already have the data collected.
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Energy Management – Connected Breakers

PQM
Main

480 V from 
MV XFRMR

Switchboard Breakers

Facility Network

As needed:
 Generators
 ATSs
 UPSs

Monitoring Software

Gas Meters
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Energy Management – Connected Breakers
Connected Breakers help the user to:

• Historically track & trend power usage to optimize power usage and 
how facility power is used in production or by load type

• Understand future system expansion capacity

• Alarm for outages and be notified of acute or underlying electrical 
issues to prevent down time

• Monitor breaker status, settings, and (coming soon) predict 
remaining lifespan to drive safety and uptime

• Monitor breaker trip settings and alarm when they are changed

These devices make the most sense to install when you 
purchase a new switchboard.  Retrofits are costly and detailed.

Presenter
Presentation Notes
Since most major loads/process sections come out of your switchboard – that is the right place to meter and provide breaker diagnostics 
Show of hands – Arc Flash awareness? Papermill Breaker settings story
Over the life of a breaker, the contacts wear down – what happens on that 4th or 5th breaker trip?
These devices make the most sense to install when you purchase a new switchboard.  Retrofits are costly and detailed.  We’ll talk about a cost effectifve retrofit solution in a little bit.
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Energy Management – Gas Meters

PQM
Main

480 V from 
MV XFRMR

Switchboard Breakers

Facility Network

As needed:
 Generators
 ATSs
 UPSs

Monitoring Software

Gas Meters
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Energy Management – Gas Meters
Gas Meters at various points in the system help the user to:

• Historically track, trend, & optimize gas usage

• Understand future system expansion (flow capacity)

• Track gas usage on dryers compared to the volume put through

• Identify when processing variables impact gas usage
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Energy Management – New Facility

PQM
Main

480 V from 
MV XFRMR

Switchboard Breakers

Facility Network

As needed:
 Generators
 ATSs
 UPSs

Monitoring Software

Gas Meters
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Energy Management – UPS / ATS / GENs
Network-connected Generators, UPS, and ATS units help the user to:

• Track & trend how much power is flowing through the devices

• Track and alarm status changes, faults, and battery levels (UPS)

• Ensure that they have the needed back up power for critical 
applications – even in peak operating conditions

• Understand where your power is coming from during utility outage

Presenter
Presentation Notes
If you have critical devices in your facility that are backed up by a Generator, Transfer Switch, or large UPS, connecting these devices to an Energy Management System will let you:
Understand the loads attached
Be alerted when the units need maintenance attention or have faulted
Let you know where you have power and where it is coming from when the utility is down
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Energy Management – Lower Levels
If you have something critical downstream that you want to measure, 
single or multi-point meters can be installed at lower levels as well.

Typical applications:

1. Key process equipment

2. High-tech devices

3. Compressors

Presenter
Presentation Notes
Finally, if you have specialized or process-critical equipment that you want to meter downstream of your switchboard, there are lower level meters that can be installed to monitor those – even in a single circuit configuration.
Typically:
Critical process equipment
Compressor
High tech devices (robotics)
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Energy Management – Retrofit

PQM
Main

480 V from 
MV XFRMR

Facility Network

As needed:
 Generators
 ATSs
 UPSs

Monitoring Software

Gas MetersMulti-circuit Meter

Presenter
Presentation Notes
Now I’d like to talk briefly about retrofits – you’ll notice the connected breakers have been replaced with a multi-circuit meter.
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Energy Management – Multi-Circuit Meter
Multi-circuit meters help the user to:

1. Historically track & trend power usage to optimize power usage
2. Understand system expansion capacity
3. Alarm for outages and acute or underlying electrical issues to 

prevent down time
4. Understand how facility power is used in production or by load type

Multi-circuit meters are a cost-effective way to retrofit existing sites 
or design for switchboards that will change in the future.  

Presenter
Presentation Notes
MCMs can measure the power information coming out of individual feeds from your switchboard.  Much like the connected breaker, they let you know where your power is going and where the problem occurred in the event of a fault or trip.  The one thing you won’t get with a multi-circuit meter is a prediction of breaker health, but it is a very cost-effective way to get most of the benefits.
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Energy Management – Retrofit
When retrofitting existing switchboard equipment 
in your facility, multi-circuit meters can be 
installed with pre-work and a 12-hour outage.

If lead times and budgets are tight, this is a value 
option to meter your brand-new switchboard as 
well. You will give up breaker health & setting 
tracking, but still be able to monitor loads and 
alarm for breaker trips and loads near tripping.

For sites with large feeds, where we can’t look at 
conductors beforehand, Rogowski coils (Rope 
CTs) can be used.

Presenter
Presentation Notes
Here is an example of what this could look like.  For older systems, we can install meters with rope CTs to ensure we can get around all incoming conductors.

Another thing to consider right now is that with equipment lead times, using this as a value option on your new equipment can still allow you to meter your feeds, but not increase the lead time of your switchboards.
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Quick Poll

Many folks think “Capital is tight for my new 
facility or expansion – I’ll just install that later.”

Why is that harder than it sounds?
- Downtime
- Install / Outage Costs
- Operations Budgets
- People Power
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Problems these systems help solve
“Why”

Presenter
Presentation Notes
Now I want to talk more about the problems that the hardware we just talked about can help you solve.
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Value for your facility operations
When a customer acts on the information, an Energy Management System 
will help them optimize their energy usage, reduce unplanned outage 
occurrences, drive sustainability goals, and protect the equipment attached 
to their electrical system. 

ENERGY
USE OUTAGES SUSTAIN-

ABILITY PROTECT

Presenter
Presentation Notes
Whenever anyone asks me “Why should I put an energy management system in?  Why should I monitor my power?  Why should I monitor my gas / air / water? There are 4 simple reasons I give them.
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Audience Poll (Show of Hands)
1. How many of you experience breaker trips and faults 

in your facility?  How many of you experience the 
same trip or fault multiple times before it is fixed?

2. How many of you have equipment like drives that 
seem to fail more often than they should?

3. How many of you have corporate sustainability leads 
that want energy usage information at your facility?

4. How many of you have experienced an outage at 
your facility due to an electrical issue inside your 
facility?

5. Does anyone here track kWH / Bushel processed?

6. How many of you might install solar or other 
distributed energy generation in the next few years?
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Problem Solving – Drive Efficiency
By metering & trending energy usage, users can save 3-10% of 
their energy costs.  All facilities have an energy hog to find.
• Lower kWH
• Lower Peaks

Presenter
Presentation Notes
Let’s start by talking about Driving Energy Efficiency
Studies show 3-20% savings after installing an EMS based on the facility type…to be conservative, I usually say 3-10%

Energy Hog examples:
Car body shop – 10 hours/day  5 days/week
One grade of paper 3% more kWH / ton of paper than the others - 1000 HP motor on paper machine that doesn’t need to run
Peak issues because too much equipment starts up at once (lunch break laundry machine factory) – why are peaks bad?  ONLY way to lower your peaks are to understand where your power is going. (shift when things start, Ramp rates on VFDs).  It isn’t something you have to live with.
Another good peaks example - Air compressors – all on or off
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Problem Solving – Drive Efficiency

Presenter
Presentation Notes
You can’t improve what you can’t measure – this screen is from a RNG site where my company operates a manure digester
How much did I use this week vs. last?  Start to ask why and dig deeper? Where did we use the most?
Is there anywhere I should be looking downstream to understand an increase in energy usage?
Are there any ways I might optimize my schedule, my equipment, or my process variables that might save me energy or lower my peaks?  Then I can validate that my idea worked with the data.
Also, in WI, I only pay sales tax on electricity that isn’t used to make something.  With this information I can give my auditor hard data.
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Problem Solving – Drive Efficiency

Presenter
Presentation Notes
You can also make specialty trend screens – just like the compressor trend I showed you at the beginning
Here is an example from one office facility that our company owns where we look at temperature vs. energy consumption
About 4 years ago, we noticed it would be 67 degrees outside on a late summer evening in WI….and for some reason the AC would turn on for the whole 8 story building.  Thermostat in a closet with a water heater….
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Problem Solving – Avoid Unplanned Outages
• Alarm for high current before the breaker trips
• Monitor your circuit breaker health

Presenter
Presentation Notes
Typically, when calculating the ROI of a system, we assume 1-2 hours a year of partial or full downtime reduction due to an energy management system with proper alarming.  This can be done by:
Catching overcurrent situations before they become a trip and a shutdown
Catching again breakers that need replacing
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Problem Solving – Protect your people & equipment
• Have the information needed to prevent trip 

recurrences
• Find power quality issues that damage your 

equipment and could cause downtime.
• Alarm when breaker settings are changed

Presenter
Presentation Notes
An EMS protects your people and your equipment by:
Giving you the information to solve the problem so you don’t have a re-trip
Alert you to power quality issues before you have to start replacing drives and light fixtures
In the event of my papermill example – did any well-meaning person change the instantaneous trip setting on a breaker to get us going… and put me in danger when I took measurements on the equipment later?
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Problem Solving – Power Quality Issues
• The first time you have a power quality issue in the history of 

your facility, a PQM pays for itself.

• Signs you are having power quality issues:
1. Drives & LED light fixtures prematurely failing
2. Equipment stopping for no apparent reason
3. Lights flickering
4. Damage to computer equipment
5. Poor power factor

Presenter
Presentation Notes
Take a quick aside and discuss power quality. (Pet products next slide)
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Problem Solving – Power Quality Issues
What should you do if you think you have a power quality issue?

1. If you have a PQM onsite, work with your maintenance or 
engineering team to analyze what causes there might be.

2. If you don’t have those items, many companies can come in and 
provide you a power quality study as a service.  They’ll provide 
recommendations to:
• Lower system harmonic distortion
• Rebalance your loads
• Prop up voltage during sags
• Correct electrical power factor 

Presenter
Presentation Notes
Tell story about pet product manufacturer here with silos, conveyors, and processing & packaging lines.
Came in and put on temporary meters for them – came up with a few solutions that will resolve their harmonics issues.
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Energy Management  Future-Ready
• Know where you can expand with existing electrical distribution or gas piping
• Allow you to be proactive when it comes to defending your up time
• Have the data you need for future solar, wind, or combined heat and power units.
• Provide data to help your company meet its sustainability goals

Presenter
Presentation Notes
Having an energy management system is going to give you the information you need to operate your facility in the future.
Read list above
Laboratory client - $500K savings
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Return on Investment

Presenter
Presentation Notes
This sounds great, but does it pay for itself eventually?   How long does it take?
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Return on Investment
Financial benefits that are gained by an energy management system:

1. Energy use reduction or optimization (3-5%)
2. Elimination of downtime (at least 2 hours a year)
3. Protection of operating equipment by diagnosing power quality issues (0.25% - 0.5%)

With a Service Level Agreement, we are seeing a typical ROIC of:
A. ~2 years for food, industrial, and hospital facilities
B. ~3 years for multi-use and office facilities
C. ~4 years for smaller clients and schools

Facilities with very low utility rates, very low usage, or one large electrical consumer tend to 
have longer ROI timelines.  

Presenter
Presentation Notes
Everybody works with this guy.  He’s a pain, but he also keeps our companies profitable.
Typically, when I am talking to this guy, I do not want to overpromise and under-deliver, so we use conservative estimates on savings.
A ROI for an EMS is composed of:
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Sample Return on Investment - Greenfield
Food facility - $146,905 all in budget (adder vs. unconnected)

 (3) 480 Volt utility services, each with a PQM added

 24 circuit breakers upgraded for energy monitoring

 Energy management software and full engineering commissioning

Benefits - $92,255 / year
 3.5% Energy Savings - $56,254 / year (WI rates)

 2 hours of downtime - $20,000 / year

 0.4% equipment saved - $16,000 / year

Return on investment – 28 months
 Assumes ½ savings of energy in year 1

 ROI includes service costs for the system

 After 5th year, $162,529 in the green

Presenter
Presentation Notes
Let’s look at some real examples I put together in January of this year.
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Sample Return on Investment - Brownfield
Food facility - $173,078 all in budget

 (3) 480 Volt utility services, each with a PQM added

 24 circuit breakers monitored with multi-circuit metering

 Energy management software and full engineering commissioning

 Cost of the outage to facility and production - $30,000

Benefits - $87,255 / year
 3.5% Energy Savings - $56,254 / year (WI rates)

 1.5 hours of downtime - $15,000 / year

 0.4% equipment saved - $16,000 / year

Return on investment – 34 months
 Assumes ½ savings of energy in year 1

 ROI includes service costs for the system

 After 5th year, $134,709 in the green

Presenter
Presentation Notes
Now let’s look at a retrofit or “brownfield” site where we would put in MCMs.
Your yearly benefits are a little less because you aren’t monitoring your breaker health.
Also, you probably have a cost for an outage and a stoppage in production of some value.
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Questions?

Thank you for attending! 
I am happy to answer questions and 
discuss your facility.  

matt.zabel@faithtechinc.com
920-740-5155

Presenter
Presentation Notes
If you have any follow up questions on the material covered here today or would like to ask specific questions about your facility, feel free to here or afterwards.
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We want your feedback!
Download the “GEAPS 

Exchange” app to take the 
session survey.

Share on Social!
#GEAPSExchange

Wifi Network: GEAPS2022 Password: Exchange92
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FEBRUARY 25-28, 2023
Kansas City Convention Center

Kansas City, Missouri

SAVE THE DATE!

Presenter
Presentation Notes
That way – I hopefully get invited next year too 
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