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Great River Energy (GRE)

» Cooperative generation & transmission

utility serving
m V = 700,000 members & customers
- ﬂ = 1.7 million people
ﬂg‘bn = 5,100 miles of transmission lines

w = 82,000 miles of distribution lines
=
)

= Average of 6.8 members per mile of line
M&% = Cold climate (-42°F lowest air temp 2025)

B
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GRE load management

» The GEE member co-ops have been running Ioad

management (LM) programs since the 1980s el
= ~50 years of experience -
= 300,000 active LM switches/loads across GRE syste;
» Current heating season program enroliments | "
= Electric thermal storage (ETS space heat) = ~13,000¢==s=s
= Dual Fuel systems = ~60,000 e
= ASHPs (cycled A/C + dual fuel) = ~18,000
= Interruptible C&l accounts = ~1,450
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ETS space heating programs

» Electric resistance heat systems incorporating a
thermal mass “charged” during nightly off-peak
times (11PM-7AM) to provide space heating during
daily system peak times

= Usage is submetered

= 16-hour daily control periods
= Participants receive a discounted kWh rate on ETS

system usage
» 50 MWs average
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Dual fuel rate programs

Dual Fuel Heating & Cooling Systems

v Air Source Heat Pumps

Electric Rate:

Dual Fuel with Cooling:5.8¢/kWh

Dual Fuel without Cooling: 5.8¢/kWh (September - May),
13.172¢/kWh (June-August)

o = 0 High Market Prices O o =l
E Electricity Bochidy 2 % -
Bgepgr /N T/ N\ Eenp

e TR Electricity demand exceeds Loaq control is u§ed to que is automatica{ly
heat at lower off-peak current power supply and avoid uneconomlcgl energy switched from electric to
economical energy purchases purchases and maintain backup heating source. No
- quer normal are not available. system reliability. change in comfort should
condiions. be noticed between the
two systems.
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Dual fuel rate programs

» Up to 12-hour curtailment A S
periods o s B

' Delivered fuel baCk-up reqUired Equpment: 5 Fioc & Furace & Fomace
(propane, natural gas, fuel oil) =

» Options for electric resistance -
and ASHP based heating dual ... B i BHe
fuel systems
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Equipment

AC ccASHP
h ate & Furnace & Elec. Aux
' S ave ra g e Rate Standard Standard
Switchover - =

ccASHP CccASHP
& Fumace & Furmace
Standard Dual Fuel
15°F 15°F
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Interruptible CI&A programs

» Up to 10-hour curtailment periods
» Most participants rely on gensets to serve load

during curtailment

= Gensets must be ready for cold weather performance
» Cold weather kits

* #1 diesel recommended
— #2 diesel can and will gel in subzero temperatures

» 88.5 MWs average
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What conditions are we controlling

for?

Dual Fuel Curtailment Event Details (2024-2025)

Dual Fuel Event Day Temperature Details (2024-2025)

Number of events 37 Event Day Low Temperature (°F)  |Number of Events |MW of DR Delivered (AVG)
Average event duration 5hours 20+°F 3 88
Average event day high temp 16 10 thru 20°F 5 106
Average event day lowtemp -2 10 thru O°F 6 137
less than O thru-10°F 14 146
Interruptible CI&A Curtailment Event Details (2019-2025) less than-10°F 9 178
Number of events 3
Average event duration 4.75hours Average MW of Demand Response
Average event day high temp -7 ProgramName MWs
Average event day lowtemp -23 Dual Fuel 142
Interruptible CI&A 88.5
ETS Space Heating Curtailment Event Details ETS Space Heating 50

Number of events

deployed daily

Event duration

16 hours

Note: Used Saint Cloud, MN weather data for temperatures (central location to our service area)
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The heat pump times are a

» Inverter drives dominate
= Modulates heating/cooling output (e.g., 30-100%) to
precisely match needs of space

» Cold climate functionality continues to improve

= ASHPs are maintaining higher BTU heating

capacities at lower temperatures (0°F thru -15°F)
» Creates greater chance for coincidence with utility winter
peak times
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Load Management Study - Key
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~m--GRE member co-op ASHP fleet
—@=This study
- Future potential
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Normalized Load (kW/nominal ton)

€ NRECA
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Temperature Bin (°F)

» kW of demand response per nominal ton of ccASHP
= =0.3kW between 35°F and -10°F
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https://nreca.informz.net/z/cjUucD9taT0zNDE1MDU2JnA9MSZ1PTUzMzAyMTg5NSZsaT0zOTM0OTk4NQ/index.html

Study learnings summary

» The load management (LM) values of controlling

ASHPs for winter peaks are changing significantly

= These values will continue to change as ASHP
technology continues to advance

= The biggest variable is contractor/consumer behavior
with regard to switchover and lockout temperature

setpoints
 More member and contractor education is needed

= More universal ASHP equipment LM compatibility is
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ASHP load management

Most new ASHP models Some ASHP models have

are not compatible with _ IO;N Y?{'taget Uéll_lt); L!(\r/l1 _
breaking the high voltage lnpuds In egtra edin tO eir
circuit to the outdoor unit esign 1o accept a

\_ for utility LM control \_| two-c\:l\/c;;(targlasi(;ﬂaultmty
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UNILUITY RELAY *

—e o
UTILITY SIGNAL
< OPEN RELAY —™>

* SUPPLIED BY UTILITY PROVIDER
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utility connection resource

glﬂﬁ)%tded sheet that will

assist homeowners,
contractors, and equipment

suppliers with

= Finding 2-wire LM compatible
ASHP systems

= Links to access model specific
instructions for LM
connections

2 Ps can provide ) Jibis - s " ooy
9 three tis e eft N ?
- : lorced-alr and elect i
: ] [ 7SHPs can provide beat up to
v three ti more efficiently
F T than forced-air and electric-
— resistance heating systems.
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