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TVA’s Program Development Process 
• The cycle is a process:  

TVA’s program 
development cycle can 
be viewed as a series of 
process steps.   
 

• Informed by strategy:  
The number and type of 
products TVA develops is 
informed by its EEDR 
Portfolio Strategy.  
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Demand Response Products Customer Segments 
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Products 
Resi-

dential 
Small 
C&I 

Medium 
C&I 

Large 
C&I 

Direct 
Served 

Instantaneous Response 

Reserve Preservation 

3rd Party Demand Response 

C and I Premise Management 

Low-Impact Demand Response 

Residential & Commercial Shift and Store 

Smart Grid Pilot:  Direct Load Control 

Smart Grid Pilot:  Critical Peak Pricing 

Residential Premise Energy Management 

Distribution-Level Products 

Smart Grid Pilot:  Dynamic Voltage Regulation 

Conservation Voltage Regulation 

Distributor-Aggregated Demand Response 
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DR Product—System Interaction 
 

YEARS 

Event Lead Time 
MONTHS DAY AHEAD INTRA-DAY < 15 MIN 

Instantaneous 
Response 

5 MR 
60 MR 
Conservation 
Voltage 
Regulation 

Scheduling Unit Commitment 
& Dispatch 

Operations 
Planning 

System 
Planning 

Balancing & 
Regulatory 

Reserve 
Preservation 
EnerNOC 
Distributor 
Aggregated 
Low-Impact 
C&I Premise Energy 
Mgmt. 
Res. Premise  
Energy Mgmt. 
Res. Shift & Store 

Critical Peak 
Pricing 
Direct Load 
Control 
Dispatchable 
Voltage 
Regulation 
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DR Product Valuation 

Valuation Consideration Impact 

Base case capacity value w/ carrying cost + 

Planning reserve adjustment and avoided transmission losses + 

Net difference in ancillary service value  - 

Net economic value of full availability - 

Economic call rights value + 

kW monthly credit Total 
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Reserve Preservation Product Key Parameters 
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Instantaneous Response Product Key Parameters 
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EnerNOC Product Key Parameters 

Product Attribute / Design Parameter EnerNOC Aggregated

Operating Parameters

Capacity or Energy Capacity & associated energy

Dispatch Type Economic & reliability

Minimum Notification 30 minutes

Max/Min Event Duration 8 hrs / 2 hrs

Data Granularity 15 Min Interval

Apr - Oct 12:00 - 20:00

Nov - Mar 5:00 - 13:00

Max Event Frequency 1/day, 2/consecutive days , 6/month

Max Annual Event Duration 40 hours (econ), unlimited reliability

Contract Period 10 years

Monthly per-kW Credits

Baseline Average of 30-min "like interval" kW's during 3 highest kWh days in prior 10; asymmetric 2 hr before day-of adjustment

Actual Monthly Reduction kWh ∑  Actual event reduction kW's-hr  / monthly event hours

Valuation

Payment Timing By period, timing similar to Dist Power Agreements; separate check disbursement

Event Payments

Performance Credits (TVA)

Payment Determinant Baseline kWh - Actual kWh

Actual Event Reduction kWh ∑ positive (baseline average kW / 30 min interval - actual kW / 15 min for that hour)

Valuation Current Monthly Henry Hub NG NYMEX * 10,000 heat rate

Underperformance Payments

Payment Determinant Nominated - Actual

Valuation 200% of underperformance capacity kW

M&V Technology Required Near real-time monitoring: 15 min metering: 2-way communications

Compliance Methods Credit vesting and reductions; payments in arrears; participation adjustment and over subscription

Event Widows (HE Central Time)

Payment Determinant lessor of nominated or actual monthly reduction kW (from baseline)

10  



Demand Response 

Low-Impact Demand Response Product Key Parameters 

Product Attribute / Design Parameter Low-Impact Demand Response

Operating Parameters

Capacity or Energy Capacity & associated energy

Dispatch Type Economic & reliability

Minimum Notification 30 minutes

Max/Min Event Duration 4 hrs / 2 hrs

Data Granularity 15 Min Interval

Apr - Oct 11:00 - 20:00

Nov - Mar 10:00 - 14:00, 16:00 - 20:00

Max Event Frequency 1/day, 3/week, 10/month

Max Annual Event Duration 200 hours (econ), unlimited reliability

Contract Period 10 years

Monthly per-kW Credits

lessor of nominated, 2) prev month, or 3)actual monthly reduction kW (from baseline); $0 for seasonal contract

period if any month <50% performance

Baseline Average of 30-min "like interval" kW's during 3 highest kWh days in prior 10; symmetric day-of adjustment

Actual Monthly Reduction kWh ∑  Actual event reduction kW's-hr  / monthly event hours

Valuatuation Consistent w/ Other Demand Products Based on Attributes 

Payment Timing By period, timing similar to Dist Power Agreements; separate check disbursement

Event Payments

Performance Credits (TVA)

Payment Determinant Baseline kWh - Actual kWh

Actual Event Reduction kWh ∑ positive (baseline average kW / 30 min interval - actual kW / 15 min for that hour)

Valuation Consistent w/ Other Demand Products Based on Attributes

Underperformance Payments

Payment Determinant Nominated - Actual

Valuation 200% of underperformance capacity kW

Technology Requirements Near real-time monitoring and M&V: 15 min metering: 2-way communications

Compliance Methods Credit vesting and reductions; payments in arrears; participation adjustment and over subscription

Event Widows (HE Central Time)

Payment Determinant
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SmartGrid Pilot:  Direct Load Control  Product Key Parameters 

Product Attribute / Design Parameter Direct Load Control 

Operating Parameters   

   Capacity or Energy Capacity and Energy 

   Dispatch Type Economic Dispatch 

   Minimum Notification Day Ahead Notice 

   Max/Min Event Duration Equal to or less than 6 hours per event 

   Event Windows (HE Central Time) 
Between 2 to 6 Hours Per Event 

Summer June-Sept M-F 1:00-7:00pm CPT/Winter Dec-March M-F 4:00 am-7:00 pm CPT 

   Max Event Frequency   

   Max Annual Event Duration 100 hours per year 

   Contract Period 10 Years 

    

Monthly per-kW Credits   

   Payment Determinant 
Capacity Payments based on Nominated Amount multiplied by the contractual amount. Plus Energy payments-the greater of the product of the 

Henry Hub Fuel Index and 10,000Btu/kWh or the Standard Energy Floor 

   Baseline Measurement and Verification from test data of past 10 days-the highest 3 days  

   Actual Monthly Reduction kWh N/A 

   Actual Monthly Reduction kW N/A 

   Valuation (pre-perform) Based on Approved Field Test Measured Results during qualifying test event 

   Payment Timing By period, timing similar to Dist Power Agreements; separate check disbursement 

Event Payments   

   Performance Credits (TVA)   

      Payment Determinant Capacity payments per contract + Energy Payments 

      Actual Event Reduction kWh Measurement and Verification from test data of past 10 days-the highest 3 days  

      Valuation Capacity+Energy Payments  

   Underperformance Payments   

      Payment Determinant N/A 

      Valuation N/A 

Technology Requirements 
Two way communication and verification between Load Control Equipment placed on end use device and metering system 

Compliance Methods Credit vesting and reductions; payments in arrears; participation adjustments 
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SmartGrid Pilot: Critical Peak Pricing Product Attributes 
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SmartGrid Pilot: Critical Peak Pricing Product Attributes 
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Product Attribute / Design Parameter Dispatchable Voltage Regulation 

Operating Parameters   

   Capacity or Energy Capacity and Energy 

   Dispatch Type Economic Dispatch 

   Minimum Notification Day Ahead Notice 

   Max/Min Event Duration Equal to or less than 6 hours per event 

   Event Windows (HE Central Time) 
Between 2 to 6 Hours Per Event 

Summer June-Sept M-F 1:00-7:00pm CPT/Winter Dec-March M-F 4:00 am-7:00 pm CPT 

   Max Event Frequency   

   Max Annual Event Duration 100 hours per year 

   Contract Period 10 Years 

   Lowest Voltage Point / feeder Between 114V and 116V during Event 

Monthly per-kW Credits   

   Payment Determinant 
Capacity Payments based on Nominated Amount multiplied by the contractual amount. Plus Energy payments-the greater of the product of the Henry Hub 

Fuel Index and 10,000Btu/kWh or the Standard Energy Floor 

   Baseline Measurement and Verification from test data of past 10 days-the highest 3 days  

   Actual Monthly Reduction kWh Product of ratio and monthly energy - monthly energy 

   Actual Monthly Reduction kW Product of ratio and monthly peak - monthly peak 

   Valuation (pre-perform) Based on Approved Field Test Measured Results 

   Payment Timing By period, timing similar to Dist Power Agreements; separate check disbursement 

Event Payments   

   Performance Credits (TVA)   

      Payment Determinant Capacity payments per contract + Energy Payments 

      Actual Event Reduction kWh Measurement and Verification from test data of past 10 days-the highest 3 days  

      Valuation Capacity+Energy Payments  

   Underperformance Payments   

      Payment Determinant N/A 

      Valuation N/A 

Technology Requirements Real-time lowest voltage feedback to bias voltage regulators 

Compliance Methods Credit vesting and reductions; payments in arrears; participation adjustments 
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Dispatchable Voltage Regulation Product Key Parameters 



Demand Response 

Conservation Voltage Regulation Product Key Parameters 
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Distributor Aggregated DR Product Key Parameters 
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Demand Response Product Features 

 Provides demand response capabilities that become available 
when a building automation system or commercial and industrial 
energy management system is utilized. 

 This benefit will typically be greater than “low-impact” demand 
response. 

 Captures benefit from curtailing processes tied to revenue 
production rather than personal comfort. 

C & I Premise 
Management 

(under 
development in 

FY12) 

FY13 
Impact 

 
125 MWh 

 
1,250 kW 
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Residential & 
Commercial Shift 

& Store 

FY12 
Impact 

 
400 MWh 

 
1,500 kW 

 Captures demand response benefits from projects that shift 
energy away from peaks or store energy to be utilized during 
peaks. 

 Reduces on-peak while increasing off-peak utilization. 

 Technologies such as water heater overcharging (thermal storage), 
electric vehicle or residential battery storage (chemical storage), 
ice energy (thermal storage), or small-scale compressed air energy 
storage systems. 
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Demand Response Product Features 

 Utilizes devices to notify end-use residential and GSA-1 customers 
about a critical peak pricing period to incent reductions of 5 MW 
from 7 Power Distributors participants. 

 Devices utilized can be programmable communicating 
thermostats, in-home displays, or mobile text messaging. 

 Dispatched economically for up to 100 hours annually. 

Smart Grid Pilot: 
Critical Peak 

Pricing 
     

FY12 
Impact 

 
136 MWh 

 
1.36 MW 
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Residential 
Premise Energy 
Management 

FY12 
Impact 

 
800 MWh 

 
3,000 kW 

 Captures demand response capabilities that become available 
when a residential premise energy management system is 
installed. 

 Home energy management systems have the ability to learn 
residential energy usage patterns and reduce annual 
consumption. 

 Home energy management systems control large loads within 
the home and can serve as an interface point for demand 
response events for peak reduction. 
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Load

Other Options Voltage Regulation

TOU with

CPP

Direct Load

Control

Adequate End-of-Line Measure (AMI or other)

Physical Infrastructure

Research Questions

SCADA

Fiber Ring

Automated Regulation: Tap Changers, Capacitors, etc.

How fast?

Resource 

Interaction?

Efficiency Component?

ICCP Link to TVA

M&V Processes

Settlement Processes

Connected to TVA MDMS

for Settlement

Load @ 0.5kW 

per switch

TOU @ 0.5kW

per Residence

Which Feeders?

 AMI

2-Way 

Load Control(s)
How fast?

How long?

How often?

Settlement Processes

Market Questions: 

Take-Rate, etc

Resource Value (kW)?

</= $/kW

Voltage @ Feeder

dependent study

Connected to other 

TVA operational systems, 

as required (i.e. ICCP-link)

Market Questions: 

Take-Rate, etc

Resource Value (kW)?

Persistence?

Response to CPP?

 AMI

Alert for Peak & CPP

Resource Value (kW)?

Settlement Processes

M&V Processes

Market Questions

How fast?

How long?

How often?
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Infrastructure Answers for SG Questions  
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AMI Valley Implementation 
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Monthly Reporting “Wiki” site 
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A Day In The Life of Demand Response –  
August 3, 2011 
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Background 

 A Conservative Operations Alert was in 
effect due to high temperatures and a 
forecasted peak load of 31,800 MW 

 Energy Trading executed the Reserve 
Preservation product (potential increase 
in real time prices and transmission 
constraints impacting real time 
deliveries)  

Results 

 Reserve Preservation    260 MW 

 EnerNOC            217 MW 

 Cycle ón Save               7 MW 

 SureGrid               1 MW 

 TOTAL DR Products      485 MW 

ž Actual performance better than 
protected load expectation (10 MW) 

 

Baseline Average Load  1,100 MW 

Actual Load                        615 MW 

Demand Reduction           485 MW 
 

Energy Reduction         1,838 MWh 
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HTFPTM 
Objective and Business Processes  

Key Processes: 
 Participant Enrollment/Registration 
 Event Notification/Status 
 Forecasting/Tracking 
 Validation 
 Settlement 
 Reporting 
 Enterprise Integration 
 Data/System Security 
 Infrastructure 

Objective: Demand Response Desk (DR Desk) will group distributed 
resource components together to collectively operate and optimize by a 
central control entity. The following business processes are key to 
successfully managing Demand Response Products in the TN Valley: 
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DR Desk Process Steps & Organizational Involvement 

DR Desk Key Activities: 
 Research (RFI) 
 Analyze Responses 
 Collect Requirements 
 Compare & Draft 
 Issue RFP 
 Evaluate 
 Demonstrations 
 Award 
 Negotiate 
 Execute – FY11 
 Integrate – FY12 
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DR Desk Key Business 
Units: 

 Power Contracts 
 Demand Response 
 Energy Trading 
 Transmission & Reliability 

Organization 
 Information Technology 
 Power Control Systems 
 Structuring & Portfolio 

Management 
 Revenue & Billing 
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Connecting SG Pilot Control Systems to TVA 
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Distributor integration achieved by developing contractual relationships 
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Connecting SG Pilot Distributorships to TVA 

Connectivity to SG Pilots were possible due to partnership arrangements 
negotiated by Power Contracts 
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CSP

Operational 

Systems

TVA 

Operational 

Systems

Power Billing 

(MDM)

DR Desk

Alstom Grid

UISol

Reporting

Tools

Event &

Settlement

Reporting

CSP

Metering 

Infrastructure

Weather

Load Data

Analytics

Market

Forecast

CSP Registration

Event Settlement

CSP Compliance

Settlement

Data

Raw Baseline

and Event Data

Online Connection

(SharePoint 2007)

Industrial Services

Customer Services

Energy Eff. Services

Data Requests

Lode

Star

Event 

Notification

ESS

CATS

Data Integration – Curtailment Service Providers (CSP) 

System will function like a plant, a Virtual Power Plant 


