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ELECTRIC UTILITY 
CARBON NEUTRAL 

PLAN UPDATE
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Three key elements to the staff and UAC motion:
1. Renewable Energy (REC) Exchanges: Allow the exchange of in-state renewable energy (Bucket 

1 RECs) for out-of-state renewable energy (Bucket 3 RECs), to the maximum extent possible 
while remaining RPS-compliant, but only through 2024.

2. Use of REC Exchange Revenues: Seeking Council direction on the allocation of ~$3M/year in 
revenue from the REC Exchanges.

3. Carbon Neutral Plan Accounting Update: Change the annual carbon accounting methodology 
used in the Carbon Neutral Plan to a more accurate hourly emissions factors.

OVERVIEW



PART 1: REC EXCHANGES
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TREATMENT OF RENEWABLE ENERGY IN CALIFORNIA

Cost:
$15/REC

Cost:
$2/REC

The City’s Carbon 
Neutral Plan 
states that all 

resources should 
be in-state
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ELECTRIC SUPPLY PORTFOLIO IMPACT (CY 2021)

• “Supply to Sell” is 60,000 MWh 
of in-state, Bucket 1 renewable 
energy that exceeds Palo Alto 
electric load. This will be sold 
regardless of tonight’s 
discussion. It equals 7% of load 
in CY 2021.

• “Supply to Exchange” is 
195,200 MWh of in-state, 
Bucket 1 renewable energy 
that will be exchanged for out-
of-state, Bucket 3 renewable 
energy if Council adopts the 
recommended motion. It 
equals 23% of load in CY 2021.
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REC EXCHANGE REVENUE POTENTIAL (FY 2021-2025)

FY 2021 FY 2022 FY 2023 FY 2024 FY 2025

Sales of Bucket 1 RECs 
Exceeding Annual Load 
(“Supply to Sell”)

$         0.58 $         0.79 $         1.78 $         2.48 $         2.55

Additional Bucket 1 REC Sales 
(“Supply to Exchange”) $         3.51 $         2.49 $         1.36 $         0.95 $         0.59

Bucket 3 REC Purchases Cost 
(“Supply to Exchange”) $         0.62 $         0.44 $         0.24 $         0.17 $         0.10

Net Revenue Potential $         3.46 $         2.84 $         2.90 $         3.26 $         3.04

Total Net Revenue Potential:
$15.5 M

Staff & the UAC recommend 
re-evaluating this REC Exchange 

authorization by the end of 2022.
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POWER CONTENT LABEL IMPACT (CY 2021)
Current Portfolio REC Exchanges

Staff & UAC Recommendation

RPS Level: 62%
Emissions Intensity: 6 kg CO2/MWh

RPS Level: 36%
Emissions Intensity: 102 kg CO2/MWh

“Unspecified Power” 
may confuse 

customers, make it 
look like we’re not 

meeting our Carbon 
Neutral supply goals



PART 2: USE OF REC EXCHANGE REVENUES
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• Reducing electric rates ($3.1M is a 2.1% reduction)
• Building electrification & decarbonization programs
• Smart Grid (AMI) investment
• EV infrastructure investment/incentives
• Second transmission line

POTENTIAL USES OF REVENUE

UAC & Staff Recommendation
2/3 for first 2 years

1/3 for first 2 years, 
then 100%



PART 3: CARBON NEUTRAL PLAN ACCOUNTING 
UPDATE

DATE 2020 www.cityofpaloalto.org
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Proposed Changes:
• Switch from an annual carbon accounting methodology to one based on hourly 

average emissions factors.
• Permit the use of RPS-eligible, unbundled RECs (“Bucket 3 RECs”) only for 

neutralizing any residual emissions that result from this change in carbon 
accounting methodology.
• Projected cost impact: +$140k under average hydro conditions

• Only permit the use of Bucket 3 RECs for neutralizing residual emissions through 
2024. Staff to return in 2024 to review/modify this policy.

• Additional minor clean-up to 2013 Carbon Neutral Plan.

PROPOSED CARBON NEUTRAL PLAN AMENDMENT
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Motivation for Proposed Changes:
• The grid has changed dramatically since 2013 (Duck Curve)
• The emissions intensity of grid electricity now varies dramatically by hour and season
• CPAU’s periods of surplus energy generally align with periods when the electricity on 

the grid is relatively clean

PROPOSED CARBON NEUTRAL PLAN AMENDMENT

Average 2018 
CAISO Emissions
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NEXT STEPS

• Staff is currently in the process of selling the City’s surplus 
renewable supplies (Bucket 1 RECs exceeding the City’s 
annual load) for 2020.

• If approved, staff will sell additional Bucket 1 RECs, and 
purchase Bucket 3 RECs, in 2nd half of 2020.

• Staff will report on portfolio emissions under annual and 
hourly carbon accounting frameworks in annual 
RPS/Carbon Neutral Plan report (Q4).

• Staff will perform a comprehensive portfolio rebalancing 
analysis in the 2023 timeframe – prior to the 2025 Western 
contract renewal date.
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The Council approves the resolution to:
1. Adopt an amendment to the Carbon Neutral Plan to:

a. Modify the definition of carbon neutrality to use an hourly emissions accounting standard; 

b. Authorize the exchange of bundled RECs from the City’s long-term renewable resources (Bucket 1 RECs)  for RPS-eligible, 
unbundled RECs (Bucket 3 RECs), to the maximum extent possible, while maintaining compliance with the state’s RPS 
regulations;

c. For CYs 2020 through 2024, authorize the purchase of Bucket 3 RECs to neutralize any residual emissions resulting from 
the switch to an hourly emissions accounting methodology; and

2. Create a Cap and Trade Program Reserve in the Electric Fund which will hold revenues from the sale 
of carbon allowances freely allocated to the electric utility under the State’s Cap and Trade Program; 

3. Direct staff to return to Council in 2022 to review the authorization to minimize electric supply 
portfolio costs via REC Exchanges; and

4. Direct staff to return to Council by the end of 2024 with a review of the Carbon Neutral Plan to 
evaluate the effectiveness of these policy changes and to modify them if necessary.

RECOMMENDED MOTION



Jim Stack, Ph.D.
Senior Resource Planner

james.stack@cityofpaloalto.org
(650) 329-2314



BACKUP SLIDES

DATE 2020 www.cityofpaloalto.org



The City currently has approximately a 10% surplus of renewable energy, and will 
pursue different sales strategies based on the decisions below:
1. Business as Usual: Retain annual accounting approach  (Baseline cost)

A. Sell surplus Bucket 1 supplies down to 100% of load

2. Hourly accounting with Bucket 3 RECs (+$140k/yr cost impact)

3. Hourly accounting without Bucket 3 RECs  (+$600k/yr cost impact)
A. Sell surplus Bucket 1 supplies down to 104.5% of load

Note: Under each of these approaches, staff will report on net CO2 emissions under hourly accounting 
approach as part of annual RPS/Carbon Neutral Plan report (no cost impact) & will use an hourly 
accounting framework for evaluating supply and demand resources on equal footing.

CARBON ACCOUNTING ALTERNATIVES

Staff & UAC Recommendation



EFFECTS OF RPS COMPLIANCE STRATEGIES (2020-2030)

Annual Averages Current 
Portfolio

1) Annual 
Accounting, Sell 

All Surplus

2) Hourly 
Accounting w/ 

Bucket 3s

3) Hourly 
Accounting w/ 

Bucket 1s
Surplus Sales 

Revenue ($M) --- $2.24 $2.24 $2.24

Residual CO2 Cost 
($M) --- --- $0.14 $0.62

Net Revenue ($M) --- $2.24 $2.1 $1.62

Renewable Level 63% 45% 45% 50%

Emissions Intensity 
(Hourly Accounting)

(lb CO2/MWh)

-125 42 42
(0 w/ RECs) 0

Emissions Intensity
(Power Content Label)

(lb CO2/MWh)

13 9 9 10

Staff & UAC Recommendation



RPS COMPLIANCE STRATEGY OPTIONS

Portfolio Options Note
Annual Carbon- Free 

Supplies (as % of 
Annual Load)*

In-State Carbon-
Free Resources (as 
% of Annual Load)*

1) Sell renewables > Load 
(remain Carbon Neutral w/ 

hourly accounting)

Staff began implementing 
this in 2019 104.5% 104.5%

2) Sell renewables > Load

Would require purchasing 
small volume of unbundled 

RECs to remain Carbon 
Neutral

100% 100%

3) Trade in-state 
renewable energy > RPS 
requirement for out-of-
state renewable energy

Staff would like to explore 
this, seeking UAC feedback 100% 

75% 
(25% out-of-state

renewables)
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IMPACT OF RPS COMPLIANCE STRATEGIES (FY 2021-2025)
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SUPPLY COST SAVINGS COMPARISON
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POWER CONTENT LABEL IMPACT COMPARISON
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BACKGROUND – THE “DUCK CURVE”

In 2013, Palo Alto approved its Carbon Neutral Electric Supply Plan – and the Duck Curve first appears
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BACKGROUND – CPAU LOAD & RESOURCE BALANCE

Palo Alto’s 
electric supply 
resources vary 
both hourly and 
seasonally

Monthly 
Totals

January 
(Average day)

July
(Average day)
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BACKGROUND – CPAU 2018 ELECTRIC SUPPLIES

CPAU RPS Level: 64%
State requirement: 29%
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The mechanisms that could be used to abate the City’s residual emissions, and their current approximate 
costs per metric tonne of CO2 abated, include:
• Unbundled RECs ($3.50/mT CO2)
• Carbon Offsets ($14/mT CO2)
• Carbon Allowances ($18/mT CO2)
• Bundled (Bucket 1) RECs ($44/mT CO2)
• Rebalancing the Portfolio (Difficult to quantify)

Purchasing unbundled RECs or carbon offsets would be the easiest mechanisms to implement, and the 
easiest to explain. The argument against unbundled RECs is that they don’t provide any “additionality.”

However, aside from the CEC’s PCL protocols, all industry protocols recognize the emissions value of 
unbundled RECs.

METHODS OF ABATING RESIDUAL EMISSIONS
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METHODS & COSTS OF ABATING RESIDUAL EMISSIONS

Annual 
Accounting

Hourly Accounting 
(Average Emissions 

Factors)

Total Emissions 1,557 mT CO2 17,675 mT CO2

Unbundled RECs $5,500 $62,000

Carbon Offsets $21,800 $247,000

Carbon Allowances $28,000 $318,000

Bundled (Bucket 1) RECs $68,500 $778,000

Cost of Abating 2018 Total Emissions
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• Bucket 1 (PCC1) – Energy and RECs (typically from CA) delivered to a California 
Balancing Authority (CBA) without substituting electricity from another source. 
Premium product, ~$15/MWh, Min 75% RPS 

• Bucket 2 (PCC2) – Energy and RECs (typically from an out-of-state renewable energy 
project) that cannot be delivered to a CBA without substituting energy from another 
source (i.e. intermittent wind energy needs to substitute in another energy source to 
meet demand during times when the wind facility is not generating electricity). $8 to 
$12/MWh 

• Bucket 3 (PCC3) – Unbundled RECs, or RECs that do not meet Category 1 and 2 
conditions. $2/MWh, Maximum 10%

BACKGROUND – RENEWABLE ENERGY IN CALIFORNIA
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