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The Far Side by Gary Larson, available at book retailers near you!
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Session Outline

• Energy Supply Infrastructure Changes
• Implications for Manufacturers
• Site-Level Preparation

Annual Blow Molding Conference,  September 12-14, 2022                       Philadelphia, PA



Session Outline

• Energy Supply Infrastructure Changes

Annual Blow Molding Conference,  September 12-14, 2022                       Philadelphia, PA



Modern Life’s Essentials
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Critical Nature of Electric Power

• Virtually all modern essentials depend on 
reliable, consistent electric power

• Recognition of quality-of-life importance
• Trend to centralized power systems since 

electrification began around early 1900s
– Scale economies of large, integrated systems
– Knowledge base of highly technical subjects
– Reasonable balance of reliability and cost
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Supply Infrastructure Design

• High voltage (65 to 750 kV) transmission grid 
between large sources (generating plants) with 
large loads (cities, mfg plants with substations)

• Regional grid operations relying on internal 
resources or defined long-term sources

• Hub and spoke from decreasing voltage 
distribution substations

• Some limited bidirectional interties between 
regional grids for mutual support
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Distribution Model
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Supply Infrastructure Characteristics

• 99+% of power flows continuously in one 
direction at most levels

• Historically little non-utility generation connected 
to the grid (paper mills, other self-generators)

• All generators on entire system synchronized 
with system – all rotating exactly together

• Small generators typically operate in isolation, 
not capable of being paralleled to grid

• System is not fragile, but is delicate
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NE Blackout of 2003
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- Affected eight states and Ontario province
- 50 million people impacted
- Four days to restore all power



Historical Power Market

• Combined utilities (public and private) 
providing both generation and distribution

• “Natural monopoly” due to physical wires 
and benefits of shared physical plant

• Pricing controlled by regulation or public 
ownership

• Shared costs of reliability (standby reserve 
generation, storm repair staffing, etc.)
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Power Industry Evolution

• 1970s Energy Crisis
• Wholesale market power supply access 

(PURPA 1978)
• Pricing options (regulated suppliers)
• Retail market deregulation
• Efficiency incentives “Negawatts”
• Distributed renewable resources / Carbon 

emission reduction
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Deregulated Power Market

• Largely layered on top of existing grid
– Generators (utility and independent)
– Network operators (wires companies)
– RTO / ISO transmission system operators

• Generation still largely centralized
– Independent & highly efficient plants providing 

both electricity and steam
– Incentives encouraged larger resources, not 

aimed at smaller or highly dispersed sources
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Retail Market Pricing Effects

• Many industrial energy sales under 
competitive contracts

• Supported further growth of pricing-driven 
load management rates & applications
– Interruptible / curtailable service rates
– Hourly / exchange clearing market pricing
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Retail Market Pricing Effects

• Many industrial energy sales under 
competitive contracts

• Supported further growth of pricing-driven 
load management rates & applications

• With competitive sales and fairly steady 
gas prices, industrial prices stable to 
declining in many areas ~2000 to 2022
– Midwest, SE, TX
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Renewable Grid Effects

• Pressure on carbon emitting resources, 
historical core of power supply generation

• Widely distributed generation added to grid
• Cyclical and random variation in output
• Frequently varying and reversing grid power 

flows, increased chance of glitches
• Correlating variations required in generator 

resources to maintain stability
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2022 Grid Alerts
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- Midwest ISO and ERCOT issued warnings
- California implemented Flex Alert voluntary reductions



Renewable Price Effects

• Short term (at least):
– Incentive payments above market value
– Retail rates rising (disruptions, paymt. costs)

• Traditional utility resource mix changes
• Exacerbated price movements from fuel 

cost and market capacity factors
• Prices not wholly tied to resource 

allocation or market value (distortion)

Annual Blow Molding Conference,  September 12-14, 2022                       Philadelphia, PA



Reliability & Costs Linkage

• Unusual connection between seemingly 
disparate aspects of power supply

• Both aspects are linked by:
– the increase of relatively unreliable, relatively 

costly, and widely-dispersed renewable 
resources, and

– the reduction of highly reliable, reasonably 
cost-effective legacy generation and grid 
operation practices
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Power Supply Outlook

The Bad News:
Prices are going up,
Quality is going down, and
You can’t change it

The Good News:
Successfully dealing with changes
will provide multiple paybacks
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Variability & Uncertainty

• Prepare for high pricing & variability
– Expect average costs to rise, potentially 

significantly (25 – 50%+)
– Market-based prices may skyrocket
– Fuel cost-linked power rates with unfavorable 

inputs (e.g., greater mixes of high marginal 
cost resources) will go up more than favorable 
input mixes (hydro, coal, nuclear)
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Variability & Uncertainty

• Prepare for high pricing variability
• Prepare for service reliability uncertainty

– Reduction in carbon-emitting sources (coal, 
gas) diminishes dispatchable generation and 
reserve margin

– Impact of extreme weather or other events is 
greater with leaner safety margins

– Expect more frequent, longer duration effects
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Variability & Uncertainty

• Prepare for high pricing variability
• Prepare for reliability uncertainty
• Expect decreased power quality

– “Power quality” as stable, flicker-free 
electricity

– Transients more likely with grid switching
– May be hard to identify and mitigate cost-

effectively
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Variability & Uncertainty

• Prepare for high pricing variability
• Prepare for reliability uncertainty
• Expect decreased power quality

• All of these mean a once simple, “cheap” 
resource is now neither simple nor cheap
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Operation & Equipment Strategies

• Deliberate addition of power supply 
considerations into decision making

• Plan operating outputs at adjusted levels
• Factor power resilience into equipment 

purchasing considerations
• Anticipate location differences (as usual…)
• Allocate production to higher power supply 

confidence plants
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Re-examine Energy Efficiency

• Many companies have de-emphasized 
traditional energy efficiency (EE) given 
recent years of cost stability

• Review previous EE submittals for viable 
projects in new environment (simple PB+)

• Include coincident benefits in decisions –
maintenance parts & labor savings, capital 
savings, event response improvements
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Procurement Strategies

• Use tailored purchasing approaches
– Budget planning for high average prices, 

random spikes
– Embrace curtailable & / or load-shed rates 
– Power cost hedging (fuel contracts with 

conversion agreements, dedicated fuel source 
energy suppliers, etc.)

– Risk-shifting contracts with strong suppliers
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Procurement Strategies

• Use tailored purchasing approaches
• Buy Through or Get Out of the Way

– Pay market rates for least disruption
– Pay marginal rates if capable of curtailment

• Interlinked with operational and equipment 
strategies
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Procurement Strategies

• Use tailored purchasing approaches
• Buy through or Get out of the way
• Interlinked with operational and equipment 

strategies
• Note No purchasing strategy will insulate 

from supply disruptions or quality issues
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Potential Curtailment Exclusions

• Specific sites may be eligible for critical 
need exclusions

• Would depend on products, markets, etc.
• Lobby regulators, other entities (ISOs, …)
• Possible partial exemption, e.g. 50%, 65%
• Service details could affect applicability

– Service voltage (transmission vs. distribution)
– Location in system – off trunk vs. spur, etc.
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Location-Specific Drivers

• Susceptibility will depend on:
– Relevant supply mix
– Grid strength & adjacent ISO considerations
– Utility regulatory environment
– Renewables growth in affecting areas
– Weather events
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Plant Level Responses

• Price Volatility:

- Use Less Energy

• Supply Reliability:

- Manage Disruptions Effectively
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Use Less Energy

• Use less continuously
– Traditional energy efficiency measures
– Excellent defensive strategy against expected 

broadly increasing energy costs
• Use less situationally

– Specific actions to avoid high costs
– Duration and degree calibrated to costs
– Capability here supports reliability response
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Continuous Energy Savings

• Old school energy efficiency
• Evaluate previously tabled projects lists in 

light of new cost projections and current 
grid stability outlook considerations

• Prepare new lists of potential projects 
including measures not reviewed closely in 
stable cost / reliable grid environment
– Many items are dismissed before submission
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Energy Savings+ Evaluations

• Energy savings measures very frequently 
provide significant non-energy benefits
– Reduced maintenance costs
– Reduced capital costs
– Improved process conditions & reliability

• Measures with marginal energy-only 
payback but that also improve recovery 
from disruptions could make sense
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Energy Savings+ Examples

• AC VFD speed, flying start controls
• Lighting with short restart times
• Extra “ride-through” comp. air storage
• Backup UPS for line & process controls
• Blower and vacuum conversions
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Situational Energy Savings

• Extra efforts during very high cost periods
• Interrupt / shift operation of selected loads

– Lift truck battery charging
– Resin unloading / transfers
– Reclaim operations (add storage?)
– Low margin or deferrable output lines
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Situational Energy Savings

• Extra efforts during very high cost periods
• Interrupt / shift operation of selected loads
• Calculate Run / Don’t Run marginal cost 

breakpoint – energy vs. margin, labor, etc.
• Capability here builds resilience for 

disruptions
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Manage Disruptions

• Price or reliability events will occur
– Rolling blackouts or mandatory curtailments
– Short-interval transients (grid switching, etc.)
– Medium to long outages (hours to days) due 

to equipment failure, grid events, etc.
• Cumulative impact will depend on how 

plants anticipate and respond to events
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Manage Disruptions

• Price or reliability events will occur
• Cumulative impact will depend on how 

plants anticipate and respond to events
• Prepare for service reliability uncertainty

– Plan & prepare staff for supply disruptions
– Increase warehouse stocks
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Manage Disruptions

• Price or reliability events will occur
• Cumulative impact will depend on how 

plants anticipate and respond to events
• Prepare for service reliability uncertainty
• Curtailable rates pay to prepare and train
• Consider supply options

– Fuel switching opportunities
– Self-generation / back-up generation
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Plant Specific Initiatives

• Eliminate constant fixed losses
– Compressed air leaks
– Non-beneficial water pumping
– Unloaded blowers (scrap, etc.)
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Plant Specific Initiatives

• Eliminate constant fixed losses
• Tie use to demand

– Lighting of unoccupied areas
– No-load operation of conveyors, blowers, etc.
– Air compressor controls
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Plant Specific Initiatives

• Eliminate constant fixed losses
• Tie use to demand
• Ancillary process scheduling & control

– Storage-like ops – larger silos, regrind 
batching

– Bank scheduled preventive maintenance 
tasks seasonally, otherwise by learning

– Off-site processing
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Plant Specific Initiatives

• Eliminate constant fixed losses
• Tie use to demand
• Ancillary process scheduling & control
• Operating & Maintenance Best Practices
• Train for Downs & Ups

– Disruption handling procedures & skill
– Linkage to Maintenance BPs – tower cleaning
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Plant Specific Initiatives

• Eliminate constant fixed losses
• Tie use to demand
• Ancillary process scheduling & control
• Operating & Maintenance Best Practices
• Train for Downs & Ups
• Control for auto response, hands-off op’n
• Leverage latent capacity

– Heat exchanger surface area in chillers
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Plastics Inputs Linkage

• Resin cost closely tied to energy costs
• Availability may trend together
• Energy is less transparent in short term

– Power disruptions
– Power quality events

• Planning for resilience is key
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It’s Going to be Different

• Eventually things will reach a sustainable 
balance, but…

• We are really just beginning the inevitable 
transition to the next energy paradigm 
(wood / coal / oil / ???)

• Agenda-driven policies outrunning 
technology, so turbulence ahead!

• Planning for turbulence is key
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1983 F-15 Safe Landing

Annual Blow Molding Conference,  September 12-14, 2022                       Philadelphia, PA

- Wing sheared in Israeli training accident
- Pilot landed safely by flying at high speed vs. normal



Q & A
“Now this is not the end. It is not even the beginning of 
the end. But it is, perhaps, the end of the beginning.”

Winston Churchill, 1942
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