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Purpose & urpose:

Ke This paper presents recent MISO development
y and implementation on AGC enhancement for
Ta ke aways resources with fast ramping capabilities

é‘v"é Key Takeaways:

Y@ >@" ' ° MISO design considers characteristics
- of both traditional slow and new fast
ramping resources
« MISO design takes possible
opportunities to move energy limited
resources back to neutral zone of Start
of Charge
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Presentation Notes
Providing incentives for fast ramping resource participation in MISO’s markets aligns with Market and Grid Positioning strategy to prepare for futures that will require more resource flexibility.


Background

MISO is registered under NERC as a Balancing
Authority (BA) and performs Balancing Authority
functions guided by NERC BAL standards

AGC enhance after FERC order 755, regulation
mileage
MISO sends 4 second control signals to

generation fleets and maintains ACE within
range.

MISO AGC enhancement goal need strike a

balance between Reliability, Efficiency and
Flexliblity.
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http://www.nerc.com/pa/stand/Pages/ReliabilityStandardsUnitedStates.aspx?jurisdiction=United%20States
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Design Principles

1. Maintain system reliability before meeting
individual unit needs.

2. Avoid fast/slow competing against each
other

3. Keep in mind slow resource capability

4. Avoid charging fast regulation resources
with slow regulation resources

5. Avoid fix signal duration to attract various
technologies for reliability and market
efficiency.

—
£ MISO
=S


Presenter
Presentation Notes
Input signal : raw ACE / Existing Total Regulation deployment
Fast signal : proportional split for fast and slow / Fix parameter High pass filter / Fast-first approach
Fast-slow coordination : slow charging storage / accommodate slow-ramping and gradually replace fast with slow
Energy neutrality :  guaranteed neutral signal /  UDS assisted neutral signal


Fast and slow signal

MISO developed a new logic to deploy and un-deploy fast resource first. It lets fast resources to respond to the instant changes of
total ACE correction need.

Rfﬂst'{t} = [Rmm!{t} - Rmm!{:t - 1}] + Rfﬂst{t - 1}

Where
R, .. (1) AGC deployed total regulating reserve for MISO at time slot t
Rfﬂst{t} AGC deployed regulating reserve on fast-ramp resources at time slot t
Rfﬂst'{t}

The term of fast signal responding to changes of total deployment

As slow response resources ramp, the fast response resources will adjust according to the total need. The rate, at which fast-ramp
resources adjust, is determined by & . This would result in greater movement of fast ramping resources, and the ability to use slow
ramping resources for persistent signals as needed.

Rfﬁst'{t} = [Rtatﬁi{:t’} - Rtatﬂ!{t - 1}] + Rfﬂst{t - 1}

Rfﬁst{t} = Rfrzst'{t} +z
* {Sigﬂ( Rmmi{t}) * m[l Rtﬂtﬂi(t}l - RCETSEGW(I;}’G] - Rfﬂ-ﬂ"{t}}

Where
RClrg,,,(t) UDS cleared regulating reserve MW on slow-ramping resources at time slot t
£ Damping factor, which is a positive value and less than one
Rsiaw{t} = Ritar (t)— Rfﬂst{t} The slow signal is created by subtracting the fast signal from the total deployment.
Raow (®) AGC deployed regulating reserve on slow-ramping resources at time slot t




Fast & slow signal considerations
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Shortfall created as fast signal pulls back  Slow resource signal grows while fast
& slow resources cannot meet need. one reduces contribution based on need.

Assumptions: Total Deployed = 275 Mw, Fast cleared = 250 Mw, Slow cleared = 150 Mw
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Presentation Notes
The shortage of deployment within persistent deployment prevents using fixed parameter high pass filter.
Draw back of fixed parameter high pass filter,
The shortage of deployment during persistent deployment
Ratio of High frequency components vs low frequency components are not constant and varies overtime.  Unable to find one parameter fit for all the time
Fixed parameter high pass filter favors matching character resources. Long duration filter favor long duration storage. Vise viera

Speaker will say:
In persistent deployment, we cannot ramp fast resource down to zero. 
Otherwise, without increase requirement, we are unable to maintain reliabilities. 
Specially when fast resource provides a big trunk of regulation reserve.
This is not purposed, this just an observations.


Permissive Charging

- Fast-first signal assists energy limited fast
resources back to neutral when situation permits.
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Presentation Notes
MISO explore every opportunity for energy limited resource back to neutral energy level. 
As we can see when energy level is low, we are not pull fast resource back and allow fast resource charged by signal.  

Permissive charging will help reducing energy component of signal.  Therefore it will reduce storage expose to volatility of real-time energy prices.


Allocation within fast group

1. Response rate priority group based on ramp rate availability for regulation
2. Proportionally distribute based on cleared regulation MW
3.  Energy level deviation from neutral state

Example of #3: Total fast signal allocates to individual resources based on their energy level distance to neutrality.
Fast resource without energy limitation will be considered as always neutral :Energy level = 50%

Fast Signal Allocation (Discharge) Fast Signal Allocation (Charge)
Minute
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Simulated AGC Signal Example

‘Fast-First" AGC Signal Example

Fast replaced Total Regulation Reserve Deployment
— Slow Resouce Regulation Reserve Deployment Signal
00 _b}r slow — Fast Resource Regulation Reserve Deployment Signal
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Benefit study

MISO Simulation shows
1. Fast ramping resources help enhancing system reliability in various

penetration level.
2. Fast ramping resources potentially could reduce regulation reserve

requirements.
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Questions

Thank you.

Contact
Yaming Ma, yma@misoenergy.org
Jessica Harrison, [Kharrison@misoenergy.org
Pavan Addepalle, PAddepalle@misoenergy.org
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