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Public Utilities Commission of the State of California

Subject: Proposed Reporting Methodology to Monitor the Frequency and
Amount of Voltage Excursion Events Pursuant to Resolutions E-4898
and E-5016

Purpose

Pacific Gas & Electric Company (“PG&E”) hereby submits for approval by the California
Public Utilities Commission (“CPUC” or “Commission”) a proposed methodology to collect
and report on data that informs of the number and duration of voltage excursion events.
This reported data will be used to estimate the impact on customers with inverter-based
distributed energy resources (“DER”) interconnected with the electrical distribution grid.

Background

Within the Rule 21 proceeding, the Commission adopted Decision (“D.”)16-06-052 that,
in part, required PG&E, San Diego Gas and Electric Company (“SDG&E”), and Southern
California Edison Company (“SCE”) — collectively the investor-owned utilities (“IOUs”) —
to submit a Tier 3 advice letter (“AL”) with proposed revisions to Rule 21 to set forth
technical requirements and effective dates for Phase 3 advance inverter functions.*
PG&E submitted AL 5129-E on August 18, 2017, which included a proposed date after
which the technical requirements associated with smart inverter Phase 2 communications
Phase 3 advanced functions would need to be activated on newly interconnected DER
systems.

On April 26, 2018, the Commission adopted Resolution E-4898 that incorporated the eight
Phase 3 advanced functions recommended by the Smart Inverter Working Group

1 D.16-06-052, Alternate Decision Instituting Cost Certainty, Granting Joint Motions to Approve
Proposed Revisions to Electric Tariff Rule 21, and Providing Smart Inverter Development a
Pathway Forward for Pacific Gas & Electric Company, Southern California Edison Company,
and San Diego Gas & Electric Company, Ordering Paragraph (“OP”) 9.
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(“SIWG”). The resolution established an effective date for Function 6 Volt-Watt mode? of
nine months following approval of a SunSpec Alliance Communication Protocol
Certification Test Standard.®> On May 22, 2018, the SunSpec Alliance Communication
Protocol Certification Test Standard, and Function 6 was therefore activated nine months
later, on February 22, 2019.

The Commission found that the impact of Function 6 activation was expected to be de
minimis while the benefits to the electric distribution grid could be realized. The
Commission stated that:

The Volt Watt Mode function will simply respond to these voltage events and keep
the grid safe. The Volt Watt Mode function will facilitate higher penetration of DERs
because it is the DERs interacting in a cumulative fashion (with everchanging load
conditions) that can cause system voltage excursions [...] If the activation of
Function 6 is harmful to a particular system owner, it will only be because the
voltage levels on the circuit are regularly outside acceptable Rule 2 limits.*

Finding that Function 6 was warranted and valuable, Resolution E-4898 directed the IOUs
to 1) work with stakeholders to develop standardized reporting methodologies to monitor
the frequency and amount of voltage excursions and 2) in consultation with the
Commission’s Energy Division, each submit a Tier 1 Advice Letter on the proposed
methodologies by October 1, 2018.

On October 1, 2018, the 10Us submitted Tier 1 ALs with their proposal for standardized
reporting methodologies to monitor the frequency and amount of voltage excursions.® The
IOUs proposed the following process:

e Utilize each I0U’s respective voltage complaint process to help monitor the
frequency and amount of voltage excursions experienced by DER customers who
have installed a smart inverter with the Volt-Watt function activated.

e Monitor the voltage excursions by estimating the amount of energy reduction due
to the activation of the Volt-Watt function.

e Identify and report on voltage issues caused on the utility side of the meter.

e Utilize Advanced Meter Infrastructure (AMI) data in conjunction with PVWatts®
production curves to estimate DER curtailment.

2 The function modifies active power from DERs based on predetermined voltage ranges to
prevent the local voltage on the distribution circuit from rising/dropping outside of allowable
levels.

3 A letter from Edward Randolph, Director of the CPUC’s Energy Division dated July 11, 2018,
clarified that February 22, 2019, was the effective date for Function 6.

4 Resolution E-4898, p. 27.

5> PG&E 5395-E, SCE 3872-E, and SDG&E AL 3283-E.

® PV Watts is an online interactive tool that estimates the energy production and cost of energy
of grid-connected photovoltaic (PV) energy systems throughout the world. It allows
homeowners, small building owners, installers and manufacturers to easily develop estimates
of the performance of potential PV installations. See: https://pvwatts.nrel.gov/
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e Perform an energy loss calculation when the results of the investigation would
reveal that the voltage issues were due to the customer’s equipment, for no more
than 20 customers per year.

Sunrun, Inc. (Sunrun) and the Interstate Renewable Energy Council, Inc. (IREC)
protested the 10Us’ advice letters on October 22, 2018. Sunrun represented that the
IOUs’ advice letters were missing detail regarding how the I0Us would proactively
monitor, collect, report on, and respond to voltage excursions from AMI data. IREC voiced
that the proposed methodologies lacked sufficient detail to ensure that the appropriate
voltage data is obtained in compliance with Resolution E-4898. PG&E replied to IREC’s
protest on October 29, 2018. The I0Us’ advice letters were suspended and escalated to
Tier 3, requiring Commission action.

On December 19, 2019, the Commission adopted Resolution E-5016 (“Resolution”) that
denied the IOUs’ advice letters and proposed methodologies. The Resolution ordered the
IOUs to 1) hold at least two meetings with the SIWG beginning within 45 days, and 2) re-
submit Tier 1 ALs within 150 days of the issuance the Resolution. PG&E submits this
advice letter in accordance with the Resolution.

Smart Inverter Working Group (SIWG) Meeting Overview

The Resolution ordered the IOUs to meet with the SIWG to discuss whether PVWatts or
other modeling tool or profile is best-suited to estimate photovoltaic (PV) production
curtailment as a result of function 6 activation. In addition, the Resolution ordered the
IOUs to provide additional information to the SIWG regarding what AMI data and
capabilities are available to determine PV power curtailment, more specificity on the
amount of data that would need to be processed under different monitoring approaches,
and the feasibility and costs involved in using alarms and/or alerts in lieu of widespread
data processing.

The 10Us held four meetings with the SIWG, beginning January 23 and ending March 19,
2020. In addition, the IOUs held multiple separate conference calls with NREL and with
IREC and Sunrun. An overview and summary of these meetings is provided in Appendix
A.

Ordering Paragraph Two of Resoultion E-5016 requires the IOUs to hold at least two
SIWG meetings that must address at a minimum the following three topics:
- If PV Watts or other modeling PV tool/profile is best suited;
- Alternative proposed methodologies (large IOUs, IREC, NREL or others) and
- What AMI data and capabilities are available to determine PV power
curtailment, more specifically on the amount of data that would need to be
processed under different monitoring approaches, and the feasibility and costs
involved in using alarms and/or alerts in lieu of widespread data processing
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Beyond the meeting summary provided within Appendix A, PG&E highlights in greater
detail specific discussions held on the three topics highlighted above.

At the January 23, 2020 SIWG meeting, the 10Us discussed various PV modeling tools
and profiles that could be utilized within energy loss estimation methodologies. In
particular, the discussion focused on estimation method involving the use of PV Watts,
typical PV outage profiles and other NREL developed profiles utilized for NREL
Estimation Method 1. In addition, alternative methodologies were also discussed at both
the January 23 and February 20 SIWG meetings including the use of typical photovoltaic
output profile and “PV Watt” estimation methodologies.

During the February 6 SIWG meeting, the I0Us also discussed in greater detail the use
of AMI data, individual IOU capabilities and limitations, and how each 10U would obtain
the voltage data to estimate PV power curtailment. In particular, the 10Us provided
specific feedback on AMI data related to voltage information such as hourly voltage data,
fifteen-minute interval voltage data along with average voltage data and instantaneous
voltage data.

The 10Us also discussed during this meeting the feasibility to develop systems, tools and
processes that manage AMI data, such as the use of alarms and/or alerts in lieu of
widespread data processing. The IOUs each have differing capabilities and costs to
implement a fully AMI solution to gather voltage data. Due to the expected de minimis
energy loss values and the costs to implement widespread data-gathering over AMI, the
IOUs maintained the customer voltage complaint process as the most prudent way to
gather data and report on voltage excursion events.

Power Curtailment Modeling Tools

In accordance with Resolution E-5016, the IOUs considered multiple available tools for
estimating power curtailment in consultation with NREL and the SIWG. PG&E elaborates
on the specifics of the available modeling tools, including the pros and cons of each
methodology and an assessment of the technical feasibility of each.

NREL Hawaii Method

On a select feeder in Hawaii, NREL staff deployed irradiance monitors, voltage and
current measurements, and a communication system to remotely measure the output of
several PV systems. With this method, they were able to accurately determine the
curtailed power production due to the volt-watt algorithm. This method directly provides
the solar irradiance values as well as voltage and current. When coupled with the PV
system power production and Volt-Watt curves, this method produces accurate value for
curtailed power production. However, this is a costly and labor-intensive approach to
determining PV curtailment. It took NREL staff several months to design and construct
making it impractical for largescale deployment. Therefore, this method was not reviewed
further in the SIWG as a possible approach to compliance with the Resolution.
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NREL PVWatts®

The PVWatts calculator is a web application developed by NREL that estimates the
electricity production of a grid-connected PV system based on a few simple inputs. To
use the calculator, information about the system's location, basic design parameters, and
an average annual retail electricity rate must be input. PVWatts calculates estimates of
the system’s annual and monthly electricity production and of the value of that electricity.
PVWatts is suitable for very preliminary studies of a photovoltaic system that uses
modules (panels) with crystalline silicon or thin film PV cells.

e Pros: This software has been utilized extensively and produces hourly data. It is
also available at no charge from NREL’s website. It has the most flexibility and
also considers seasonal production effects. Moreover, the PV profiles may be
generated based on location-specific customer provided information (such as
project type, installation angle and zone within the service territory), which may
increase the accuracy of the energy loss estimation.

e Cons: PVWatts power output data is averaged over time and does not represent
the specific output of a given system at specific time. In some cases, it could lead
to energy loss estimation inaccuracies by predicting PV output intermittency that
may not actually occur, as shown in Figure #1 Prominent PV Production Profiles.
In these cases, using PVWatts could result in lower energy loss estimates than
what would occur under actual system operating conditions. Finally, the utilization
of typical clear day PV output profiles may lead to inaccuracies in the energy loss
estimations, because the profile fails to account for inclement weather.

NREL Method 1

This is a simplified method where the power output of a PV system is 100% between the
hours of 9:00 a.m. and 3:00 p.m. everyday. It was developed by NREL to provide a simple
calculation with reasonable accuracy as compared to the more rigorous method deployed
in Hawaii, as mentioned above. An 8760 voltage profile is obtained, the approved volt-
watt curve is utilized along with the simplified production profile to calculate the estimated
PV curtailment. This method has been demonstrated and validated through NREL'’s prior
work with a different partnering utility.” In Method 1, the voltage measured at the
customer premises through the AMI sensor (“smart meter”) is used to estimate how much
PV output would need to be curtailed from the PV inverter located at the customer’s
premises. The curtailment amount would be in accordance with the volt-watt curve and is
calculated using the following equation:

Vo — 1.06

1.1-1.06 0

Ecurtaitea = Ppv-tami- Z max(

VaMI

" “Simulation of Hawaiian Electric Companies Feeder Operations with Advanced Inverters and
Analysis of Annual Photovoltaic Curtailment,” available at:
https://www.nrel.gov/docs/fy170sti/68681.pdf
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Where:
e Ecurtailed IS the maximum possible curtailment due to volt-watt, in kilowatt hours
(kWh), over the time period of interest,
e Ppyis the rated AC power of the PV system, in kW
e tami is the period of the AMI measurements, in hours
e Vvawm is the set of AMI voltage readings for the time period between 9:00 a.m. and
3:00 p.m. in per-unit (pu)

Method 1 requires the following data as input at the PV system at which the curtailment
is to be estimated: time-series AMI voltage data at the customer premises and rated AC
power of the PV system at the customer premises.

e Pros: This is a relatively simple method to implement, is more broadly
understandable, and can be used within an energy loss estimation methodology
without complexity. It provides a value that is conservative, as a worst-case
curtailment when compared to other methods.

e Cons: This method overestimates actual curtailment, does not reflect any seasonal
changes, and has no adjustment to reflect the actual PV system orientation.
Therefore, in some cases, NREL Method 1 may lead to lower or higher energy
estimate values depending on the PV system’s specific characteristics.

NREL Method 2

The second method (referred to as “Method 2”) overcomes the limitations from Method 1
by using real data for modeling and simulation of distribution feeders to estimate potential
curtailment in any desired scenario. In this method, the validated planning models for
utility feeders are used for generating synthetic AMI data. The planning models can be
augmented to represent future penetration scenarios, different PV inverter settings, and
different voltage control device setpoints. This method is represented in Figure 1 below:

[ Planning
J NModels » AMI Data |

L | ’ |

) \ - )
‘ Irradiance AMI Voltage
Profile Data

J Synthetic AMI Data }— J Curtailment Estimation

Figure 1. Curtailment Estimation based on Distribution Network Modeling and Analysis

AMI Voltage

| | Characteristic
d u Thresholds

Feeders

As shown above, the planning models for selected representative feeders are used to
generate “synthetic” AMI data for different combinations of PV penetration scenarios,
smart PV inverter settings, and irradiance profiles. The synthetic AMI data is used to
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estimate PV curtailment. By comparing the PV curtailment from different combinations of
parameters like smart PV inverter settings, PV penetration levels, etc., the PV curtailment

due to each of these

parameters can be estimated better.

e Pros: Without AMI data, this method leverages circuit models and irradiance data
to generate synthetic AMI data which can be utilized for estimating curtailment
under a variety of scenarios.

e Cons: This is a costly and labor-intensive approach that first starts by converting
existing circuit models into an open source modelling software package before

generating synthetic AMI

data.

Given the high-performance computing

requirements necessary to solve the equations and then the time to compute per
circuit, this methodology is impractical to scale beyond a small group of

characteristic

feeder, even at a national laboratory.

Evaluation of Proposed PV Output Estimation Methodologies

At the first SIWG meeting, SCE provided example calculations utilizing three methods:

1) PVWatts generated profile based on typical installation parameters;

2) Typical clear day PV output profile based on historical performance data; and
3) NREL proposed PV output profile that, although not realistic, provides a simplified
profile that can be used for estimating energy losses with adequate precision.

This graphical representation of each production profile is shown in Figure 2, Prominent

PV Production Profiles.

curtailment calculations for each production profile.

Figure 3, Energy Loss Estimation Methods, shows illustrative

Production (Watts)

NREL Method 1 profile, PVWatts profile, Typical clear day PV profile

Day/Hour

e PV-Watts NREL Typical Clear Day

Figure 2. Prominent PV Production Profiles
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Calculation Comparison

IOU Method — Using a typical IOU Method — Using PVWatts®

AMI Voltage Data clear day PV Profile Generated PV Profile NREL Method #1

Volt/Walt Curve Hourty Net Volt/Watt Curve Net Hourly
Meter Voltage Maximum Production z NREL Ecurtailment
8760 (100% of Production Point E(\ll“ih‘wﬂk (with Production level | Production Point

tiou {with Production | [NREL Method 1

P il . N

ominal) -

0

T FEhe o X .28 = 0.430

olosos 0.713 0277 | 0713 0.713 0.063 | 0.713

436 || 12 fin6.46 /1.0002 0.834 0116 | 0.884 0.808 0.884 0000 |\ 0.808
4357 13 [/105.904 0.9509 1.000 0.000 | 0.951 0.822 1.000 0.000 | \p.822

Curtailment

Production at L
Production at / l Hour | Curtailment |
Hour /| Curtailment |

Inverter Capability at Inverter Capability at Assumes full
with the volt/watt with the volt/watt Nameplate production
limitations limitations (9am-3PM)

Figure 3. Energy Loss Estimation Methods

Recognizing that the estimation methods discussed above all inherently involve a level of
uncertainty due to estimation assumptions, the SIWG discussed which method would be
the most appropriate accounting for the complexity and accuracy associated with each
method. SCE presented Figure 4, Comparative Results, to the SIWG to facilitate a
comparison of energy loss method estimations assuming a representative AMI meter
voltage profile as shown in Figure 5, Representative AMI Hourly Voltage Profile.

As shown in Figure 4, the estimated energy loss values from each method are generally
similar to each other and within the margin of error. The SIWG concurred that all three
methods could yield a similar energy loss estimation.

Results

Results from Voltage Profile as shown in slide #5

10U Method (Typical| 10U Method MNREL Method 1 -
tion b
Method Clear Day Profile) | (PVWatts®) Methodology* A full prod; 1 9am-3PM and no
Total 8760 Production Capability (KWhrs) 2675.8 1963.8 2556.0 production outside these hours. % Calculations are based on
Total 8760 Reduction due to Volt/Watt (KWHrs) 842 50.8 89.0 9am-3PM production only.
Net 8760 Production (KWHrs) 2591.6 1903.0 2467.0
% Curtailment 3.1% 3.1% 3.5%

10U Method (Typical Clear Day Profile) - IOU Method (PV Watts)
- NREL Method 1

o
o
R 3

3.0%

2.0%

1.5% 3.1% 3.5%

gy Loss Calculation
"
*

10U Method (Typical Clear Day 10U Method (PYWatts ® | NREL Method 1 Methodalogy™
Profile)

Method

Figure 4. Comparative Results
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Sample Yearly Profile Voltage Profile (8760 hours)

Sample Meter Voltage (100% of Nominal)

% of Nominal

Voltage Normal most of year High Voltage Returns to Normal

Figure 5. Representative AMI Hourly Voltage Profile

During the February 20, 2020, SIWG meeting, PG&E presented an analysis of AMI data
and the calculation of PV curtailment utilizing the NREL Method 1. The findings for
voltage outside the Rule 2 limits was based upon examining data from all their meters.®
As shown in the Figure 6 below, the analysis demonstrated that the impact of Volt-Watt
function would be de minimus. PG&E also conducted an analysis of the NREL Method
1, which is shown in Figure 7 below. Again, the results demonstrate the de minimus
impact of the Volt-Watt implementation and the ability of all the IOUs to conduct this
consensus analysis.

8 Per Rule 2, the I0Us are allowed limited excursions beyond American National Standards
Institute (ANSI) Range A (i.e. normal conditions) that may result from some temporary grid
configuration of equipment problems.
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All Available SmartMeter Data:

Preliminary Rule 2 Summary - All Hours

SPRING /SHOULDER: SUMMER: WINTER:
Data for Available SmartVeters at PG&E PP ATk P DIEC At
All Volt/Watt All Volt/Watt All Volt/Watt
% Voltage Reads within Rule 2 (95-105%): 99.35% 99.06% 99.29% 98.69% 99.07% 98.76%
% Voltage Reads > 106%: 0.11% 0.08% 0.11% 0.20% 0.21% 0.19%

Total Interval Voltage Reads Analyzed: |6,768,141,536| 12,179,634 7,032,512,360 | 33,504,367 §7,174,038,270| 61,293,216

Total Meters Analyzed: | 5,399,266 13,081 5,413,273 34,560 5,428,879 60,709

Believe ~7 BILLION data points per month provides a significant sample size to overcome potential edge case

data issues or transient instantaneous readings for macro-level reporting of de minimis impact

*  Data aligns with previously reported IOU information in 2018 that helped enable volt/watt based on de minimis impact

e Uses 60 min and 15 min interval instantaneous voltage reads for single phase and 3-phase SmartMeters for all hours of the month
*  Volt/Watt SmartMeters determined by using a PTO past Feb 1, 2019

* No data cleansing performed for edge cases

Figure 6. PG&E Analysis of Voltage Readings from AMI

NREL Curtailment Methodology:
Preliminary System Level Curtailment

NREL Curtailment Method 1 can provide a high-level estimate showing de minimis system impact for % kWh
Curtailed, even if it may elevate curtailment estimates.

SPRING /SHOULDER: SUMMER: WINTER:

NREL Method 1 Simplified Calculations APRIL 2019 AUG 2019 DEC 2019
% of All Volt/Watt Sites with Curtailment: 0.26% 0.59% 0.46%
% kWh Curtailed from Total Volt/Watt Sites: 0.01% 0.02% 0.01%

% of Total Volt / Watt Sites with NREL Curtailment

Assumptions & Methods:

1. Includes all DERs with PTO past Feb 1, 2019 (volt/watt mandated end of Feb
2019)

2. Using max voltage of 3-phases for 3-phase sites for curtailment calculations,
even if one phase shows no curtailment (May overestimate)

N 3. Using Max Effective Rating (kW) for curtailment calculations
4. No filtering for bad data, bad meters, etc.
0.3 5. Doesn't distinguish potential single phase meters with 15 min readings
(overestimate by x4)
e I 6. No analysis of any missed reads during the menth (May underestimate)
=1l
> 106" 1

% of Total Vo!

7. “Curtailed Sites” include all DERs with readings above 106% for at least 10% of
all readings during the month, and NREL curtailment >0
— . _— — 8. The NREL methodology may yield high curtailment estimations based on
>108 >109 >110 assumptions of continuous maximum rated kW output from 9am-3pm (no PV

Above The Given Percentage curve)
9. Chart bars are inclusive (e.g. >106% sites include all >107, 108, 109, 110%)

Any Particular Voltage Readi

Figure 7. PG&E Analysis of Curtailment Percentage using NREL Method 1

Therefore, the SIWG determined that the simplest method (NREL Method 1) along with
NREL PV profile was the most appropriate. Although providing a conservative (i.e.,
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higher) estimate of the energy loss, given its simplicity of calculation, this approach will
yield an appropriate level of estimation accuracy.

AMI Voltage Data Capabilities and Constraints

To promote transparency, Resolution E-5016 orders PG&E to specify in this advice letter
what AMI data is available (i.e. instantaneous, average, minimum/maximum) and whether
it has the same data available as the other IOUs, or what data is available for the different
customer classes. The Resolution also directs PG&E to include more specificity on AMI
data and monitoring methodologies available, and how alarms and/or alerts could be set
up to notify PG&E of voltage excursions.

PG&E prepared a cost estimate for creating a basic system tool that could be used to
evaluate the currently available daily voltage AMI data along with identification of voltage
conditions for AMI meters that have the Volt/Watt Smart Inverter Function Six activated.

The results of such a tool were shared for historic PG&E data during the February 20t
SIWG Meeting (see Figure 6 and 7). PG&E estimates that it would cost approximately
$15k annually to run the tool and $3k quarterly to manually analyze the data for continued
volt/watt reporting. While PG&E’s costs for this type of reporting may be reasonable, the
other IOUs do not have the same capabilities, and therefore investment costs on a whole
make the voltage complaint process a more prudent use of joint ratepayer funds.
However, if PG&E needed to provide more real-time alarming, more frequent data, or
different types of data than currently available, then PG&E costs become much more
expensive as detailed below.

Capabilities:

As discussed with the SIWG, PG&E currently retrieves and stores instantaneous voltage
at 60 minute intervals for the majority of residential meters and at 15 minute intervals for
the majority of commercial and industrial meters. This interval data is retrieved every 4
hours, and data extracts are processed within 2 days for analytical and exception
reporting purposes. In addition to interval data, non-priority “events” are also retrieved
every 4 hours. These events include voltage sags and swells, however these single swell
thresholds are higher than the start of the volt/watt curtailment curve, thus not as useful.
Also, these sag/swell settings cannot be changed remotely for many meters (~40% of
total meter population). In addition to events, more urgent alarms or “traps” are
transmitted in near real-time for things like outage (last gasp) and brown-out (partial
voltage) conditions to inform critical outage response and restoration.

Challenges:

PG&E shared challenges working with such large data sets including data processing,
cleansing, and data quality issues. In addition, stakeholders at the SIWG inquired into
the ability for PG&E to provide more data than was currently available including 1)
average values (non-instantaneous); 2) faster data sampling beyond just 15 or 60
minutes; and 3) real-time alarms for customer voltage excursions.
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PG&E is planning to evaluate these types of functions via an enhancement project on
approximately 500k meters for 18 months. The current estimate to scale that type of
enhanced functionality to all meters is an initial investment around $6M-$8M with ongoing
annual investments of $3M. Therefore, at this time, PG&E does not believe it to be a
prudent use of ratepayer funds to implement this type of functionality in order to enhance
the volt/watt reporting process.

Recent Data Analysis Shared with SIWG:

PG&E shared an analysis of available voltage data with the SIWG to help provide
transparency regarding the potential impacts of volt/watt using the discussed NREL
Method 1 for energy curtailment of PV. Because each IOU differs in their current AMI
retrieval and analysis capabilities, this type of analysis would not be able to be replicated
at scale for the other IOUs without considerable investment from them, and therefore was
not proposed as discussed. However, while this is PG&E specific data, it provided
stakeholders insight into a typical utility system and the expected de minimis impacts of
volt/watt.

The analysis looked at all available interval voltage data for a summer, winter, and
shoulder month in 2019. This amounted to approximately 7 Billion voltage readings on
5.4 Million meters per month. This data was then coupled with interconnection data to
identify meters with DERs with permission to operate post February 1, 2019 (Volt/watt
mandated Feb 22, 2019) to determine the impact on DER sites with volt/watt enabled.
Using NREL Method 1 to estimate curtailment based on the smartmeter voltage available,
it was estimated that the total curtailment for all volt/watt sites combined was
approximately 0.01% to 0.02%. This helped support the assertion of de minimis impacts
of volt/watt at the system level. However, it also highlighted that a small percentage of
specific customers do see higher curtailment values. PG&E understands that a particular
customer may have a different experience than the system wide statistics, and provides
a robust voltage complaint process to support these customers to resolve issues.

Voltage Complaint Process

In addition to information around AMI capabilities and historic data, PG&E also discussed
the voltage complaint process with the SIWG. PG&E has a free and robust voltage
complaint process to help customers determine the cause of an issue and help mitigate
it. PG&E already proactively uses AMI data to address issues where voltage is greater
than 10% of nominal with a focus on customer safety, and PG&E is evaluating whether
this can be expanded to voltages greater than 7% of nominal in 2020.

PG&E recognizes there may be a gap in relying solely on the voltage complaint process
to capture customers who may not know they have a problem. Two alternatives were
discussed during the SIWG 1) IOUs provide additional reporting on a complete (or subset)
population of meters; or 2) Vendors / developers provide support for customers to identify
potential voltage issues to then submit within the voltage complaint process. Regarding
the first alternative, implementing this requires varying levels of investment by IOUs
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based on their existing capabilities. Because reporting requires standardization among
the IOUs, even if PG&E could implement this at a reasonable cost, the ratepayer
investments at the other IOUs (as outlined in their respective advice letters) may not justify
the benefit for the DER sub-set of customers this particular reporting addresses.
Regarding the second alternative, while this may be beneficial and was discussed well
among stakeholders, the I0Us remain neutral on recommending it as it is out of the
control of this proceeding.

Therefore, through the sharing of information by the IOUs regarding their existing data
capabilities, recent data analysis on available voltage data, and a discussion on preferred
methods for determining curtailment for PV sites with volt/watt, there was consensus
around relying on the voltage complaint procedure and NREL Method 1 to create a
standardized reporting for volt-watt via the following proposed voltage reporting
methodology.

Proposed Reporting Methodology

PG&E’s proposed methodology is the same methodology as is being proposed by SCE
and SDG&E, based on collaboration with the SIWG and recommendations from IREC
and Sunrun. The IOUs discussed the methodology below with SIWG stakeholders at the
March 19 SIWG meeting. Stakeholders did not raise objections to the majority of the
eight steps proposed below; however, one stakeholder stated that additional internal
review was required on certain items (namely, 3.d and 7). However, this stakeholder
provided no additional feedback following the conclusion of the SIWG discussions. In
regards to step 2.c, only one stakeholder commented against implementing this step.

Below is the eight-step process proposed:

Step | Activity Consensus
1 | The IOU voltage complaint process will be the basis for voltage Yes

reporting to satisfy CPUC requirements.

2 | The IOUs will provide curtailment calculations for volt/watt-

enabled customers in the voltage complaint process with voltage

readings over 106% of nominal voltage with the following

characteristics:
a. Include calculations for all utility-caused, customer- Yes
reported issues per reporting period.
b. Report on up to 20 of the first customer-caused Yes
and reported issues on an annual basis.
c. When the event duration is less than 48 hours, it No

will be considered a limited anomaly and will not
be reported.
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3 | IOUs will use the NREL Method 1 process using currently
available AMI data to calculate estimated curtailment utilizing the
following processes for estimation calculation:

a. Voltage intervals of 1-hour for residential or 15- Yes
minute for commercial as available
b. Average voltage readings utilized over the voltage Yes

interval for SDG&E/SCE and instantaneous
voltage readings for PG&E based on existing
capabilities

c. NREL Method 1 is only being approved for Yes
generalized/anonymous reporting but not for
potential individual customer claims

d. For 3-phase service points, the average voltage Yes
per phase will be used for curtailment estimation
e. Any missing or removed data due to data quality Yes

will be removed from numerator and denominator
of % curtailment calculations

4 | Report will provide yearly % energy loss calculation using the Yes
previous 12 months of the available voltage data per customer*

5 | Report will provide 1 month % energy loss calculations using the Yes
previous 30 days of data as available per customer*

6 | Report will provide the utility mitigation used in the voltage Yes

complaint process or indicate if the reported complaint was a
customer created issue
7 | Report will summarize the customer curtailment studies by the Yes
number of customers with curtailment estimates in the following
buckets:

a) <2%,

b) 2% < 4%,
c) >4%
8 | Provide voltage histogram for % of total hours in volt/watt Yes

curtailment range (>106%) for the worst case customer with
energy loss > 5%.

* Will use available data within these date ranges from data stored in centralized AMI
databases (PG&E/SCE) or the limit of meter memory (SDG&E). The yearly and 30-day
reports are triggered when the voltage complaint is received.
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Protests

***Due to the COVID-19 pandemic and the shelter at home orders, PG&E is currently
unable to receive protests or comments to this advice letter via U.S. mail or fax.
Please submit protests or comments to this advice letter to
EDTariffUnit@cpuc.ca.gov and PGETariffs@pge.com***

Any party wishing to protest this submittal may do so by letter sent via U.S. mail, facsimile
or E-mail, no later than June 10, 2020, which is 20 days after the date of this submittal.
Protests must be submitted to:

CPUC Energy Division

ED Tariff Unit

505 Van Ness Avenue, 4" Floor
San Francisco, California 94102

Facsimile: (415) 703-2200
E-mail: EDTariffUnit@cpuc.ca.gov

Copies of protests also should be mailed to the attention of the Director, Energy Division,
Room 4004, at the address shown above.

The protest shall also be sent to PG&E either via E-mail or U.S. mail (and by facsimile, if
possible) at the address shown below on the same date it is mailed or delivered to the
Commission:

Erik Jacobson

Director, Regulatory Relations

c/o Megan Lawson

Pacific Gas and Electric Company
77 Beale Street, Mail Code B13U
P.O. Box 770000

San Francisco, California 94177

Facsimile: (415) 973-3582
E-mail: PGETariffs@pge.com

Any person (including individuals, groups, or organizations) may protest or respond to an
advice letter (General Order 96-B, Section 7.4). The protest shall contain the following
information: specification of the advice letter protested; grounds for the protest; supporting
factual information or legal argument; name, telephone number, postal address, and
(where appropriate) e-mail address of the protestant; and statement that the protest was
sent to the utility no later than the day on which the protest was submitted to the reviewing
Industry Division (General Order 96-B, Section 3.11).


mailto:PGETariffs@pge.com***
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Effective Date

Pursuant to Resolution E-4898, PG&E believes that this filing is subject to Energy Division
disposition and should be classified as Tier 1 (effective pending disposition) and
respectfully requests an effective date of May 21, 2020, the date submitted.

Notice

In accordance with General Order 96-B, Section 1V, a copy of this advice letter is being
sent electronically and via U.S. mail to parties shown on the attached list and the parties
on the service list for R.17-07-007. Address changes to the General Order 96-B service
list should be directed to PG&E at email address PGETariffs@pge.com. For changes to
any other service list, please contact the Commission’s Process Office at (415) 703-2021
or at Process_Office@cpuc.ca.gov. Send all electronic approvals to
PGETariffs@pge.com. Advice letter submittals can also be accessed electronically at:
http://lwww.pge.com/tariffs/.

IS/
Erik Jacobson
Director, Regulatory Relations

Appendix A: Summary of SIWG Meetings

CC: Service List R.17-07-007
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Appendix A
Summary of SIWG Meetings

The 10Us held four meetings with the SIWG, beginning January 23 and ending March 19,
2020. In addition, the 10Us held multiple separate conference calls with NREL and with
IREC and Sunrun. An overview of these meetings is provided below.

Side Meeting — January 9: Meeting held between NRELs and I0Us and centered upon
discussions surrounding available software/options for estimating DER curtailment in
response to voltage excursion events with Function 6 Volt-Watt mode activated.

Side Meeting — January 17: Meeting with IREC, Sunrun and |IOUs with discussions
regarding areas of the IOU Advice Letter filings and related protests that should be
focused upon for SIWG discussions.

Meeting 1 — January 23: SCE and NREL presented various energy loss estimation
methodologies including a comparison of the following three methods:
e |OU energy loss methodology as proposed in the October 18, 2018 AL which
relied on PVWatts® as the PV output data source,
e |OU energy loss methodology as proposed in the October 18,2018 AL but using
a typical clear day PV profile,
e Energy loss methodology developed by NREL (method #1) which uses a
maximum PV output profile from 9am to 3pm and zero output for the remainder of
the hours.

The discussion found that that the three energy loss estimation methodologies yield
approximately the same estimated energy loss value. NREL'’s simplified curtailment
calculation produced the highest estimated curtailment but was the easiest to implement.

Meeting 2 — February 6 (SIWG Meeting): Each IOU gave presentations on the
capabilities and limitations of their AMI systems. There was some discussion of the
manufacturers providing voltage data to the I0Us to assist in vetting voltage violations,
since the voltage at the inverter terminals is a known value.

Meeting 3 — February 20 (SIWG Meeting): This meeting was focused on discussing the
upcoming IOU advice letters and reporting — and what these items could look like along
with confirming if prior outstanding issues and concerns had been resolved. Consensus
appeared to coalesce around the NREL simplified curtailment calculation. Additional
discussion ensued regarding the customer complaint process and what potential
enhancements could be made including manufacturers directly submitting a complaint to
each utility’s customer complaint process on behalf of the customer. The main focus of
the meeting was to discuss preliminary voltage analysis based on data provided by
SDG&E and PG&E. Both presentations demonstrated that the estimated energy
curtailment would be expected to be de minims under the NREL energy loss methodology
(Meeting 1).



Outside SIWG Meeting — March 4: The I0Us met with IREC and Sunrun to walk through
the IOU proposal for the May advice letter filing. PG&E shared a presentation that
summarized at a high level the process. The meeting focused on trying to confirm the
areas of consensus and address the points of disagreement.

Outside SIWG Meeting — March 12: The IOUs met again with IREC and Sunrun to walk
through all eight points, identifying where there was consensus and where there was
disagreement. Proposals to resolve the disagreements were discussed with the
understanding that this process would be presented at the upcoming fourth SIWG
meeting.

Meeting 4 — March 19 (SIWG Meeting): The IOUs presented the outline of their
proposed methodologies and reporting approach to stakeholders. Consensus has been
reached on most items, but the I0Us and protesting parties (IREC and Sunrun) are not
in agreement regarding application of a cutoff for the duration of voltage events for running
calculations. No third-party stakeholders have offered any formal proposals at this point,
and the 10Us will now start drafting their advice letters. The foundation of this advice
letter was presented at this last SIWG meeting.
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