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EXECUTIVE SUMMARY

The Southern California Gas (SoCalGas) system continues to operate atless than full capacity due to
significant pipeline outages and continuing restrictions on use of the Aliso Canyon natural gas storage
facility. Pipeline outages will continue through much of the summer, but pipelines may returnto service
laterinthe summer, which will increase capacity. The reduction in capacity caused by the current
pipelineoutages creates athreatto electricreliability in summer 2019 similartothe threat posedin
summer 2018, which could resultin customers being asked toreduce theirelectricity use. With the high
number of pipelineoutages, it may be difficult for SoCalGas tofill storage to a level sufficientto ensure
energy reliability throughout the coming winter. If the pipelines return to service, this threat could be
diminished.

This assessmentisthe seventhinaseries of short-term assessments launched afterthe 2015 Aliso
Canyon natural gas leak. It addresses the electricreliabilityimpact of the exte nsive pipeline outages and
of operating Aliso Canyon at less than full capacity and focuses only on the short-term season ahead.?
The report was developed by the Aliso Canyon Technical Assessment Group, which is composed of
technical experts and staff from the California Public Utilities Commission (CPUC), the California Energy
Commission (Energy Commission), the California Independent System Operator (California1SO), and the
Los Angeles Department of Water and Power (LADWP).

These sevenreports are intended to provide short-term analysis and recommendations regarding
SoCalGas systemreliability. Long-term analysis and recommendations willbe handled in other
proceedings orreports. Forexample, the Legislature directed the CPUCto considerthe feasibility of
minimizing or eliminating the use of the Aliso Canyon storage facility while maintaining energy
reliability, and the CPUCopened an Order Instituting Investigation (1.17-02-002) to examine the long-
termviability of the Aliso Canyon gas storage facility.?In 2017, former Governor Edmund G. Brown Jr.
askedfora planto phase out use of the facility within 10years.

The challenges this summer stem primarily from continuing outages on three backbone transmission
pipelines. Current available pipeline capacity of 2,355 million cubicfeet per day (MMcfd) is less than the
2,655 MMcfd available summer 2018, but the increase to 2,705 MMcfd in July 2019, is similarto
summer 2018. The report examinesthree cases: base, pessimistic, and optimistic. The difference
between the base, pessimisticand optimisticcasesis the returnto service date of pipelines. The base
case assumes that pipelines returnto service and are removed from service based on currently
published schedules. The optimistic case does not have animpact on peak summer demand because the
increase in capacity does not occur until the fall. Additionally, new Division of Oil, Gas, and Geothermal
Resources (DOGGR) regulations require semiannual storage field shut-ins fortestingand inventory
verification. Toimplement these new regulations, SoCalGas scheduled each storage field to be shut-in
for verification during the shoulderseason in April/May and again in September/October/November.
These shut-ins reduce opportunities for storage field injection.

Lltis importantto note that this reportis designed to address reliability, notthe potential costimpacts of gas
system constraints.
2 See http://www.cpuc.ca.gov/AlisoOll/ forinformation on the CPUC Aliso Canyon Order Instituting Investigation.
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Table 1: Assessment Group Base, Pessimisticand Optimistic Case Results

Summer 2019 Supply Capacity
Base Pessimistic Optimistic
MMcfd J 1- | Julyl J 1 J 1- | July1l Aug9
une 1- uly 1- une 1- une 1- uly1- ug9 -

June 30 Aug 8 Aug 9+ June 30 L7 Es June 30 Aug 8 Oct 31 Nov1+
Pipeline 2,355 2,705 2,785 2,355 2,705 2,355 2,705 2,785 3,085
Storage 680 680 680 680 680 680 680 680 680
Total 3,035 3,385 3,465 3,035 3,385 3,035 3,385 3,465 3,765
System

Source: Staff Analysis

The summer 1-in-10-year peak day? forecast gas demand of 3,368 MMcfd can be met by the base case
supported demand of 3,385 MMcfd inJuly and 3,465 MMcfd anticipated August9. The system capacity
is calculated without Aliso Canyon. One caveat is that the projected supported demandisbasedona
July 1, 2019, non-Aliso storage inventory projection and the corresponding withdrawal capability. A
lowerinventory could make the outlook worse while a higherinventory could make the outlook better.
If the electricsystem was curtailed to the minimum amount needed to avoid blackouts, the total gas
system requirement could be reduced to 2,806 MMcfd as shownin Table 2.* Minimum generation has
declined steadily overthe lastfew years.

In summary, Southern California electric reliability can be maintained ona 1-in-10-year electric peak
day, assuming 100 percent transmissionimport utilization and the availability of non-gas-fired
generation, such as pumped storage hydro or battery storage. This conclusion remains true even when
electricity transmission import utilization drops to 85 percent, afterJuly 1, 2019 when pipeline capacity
isexpectedtoincrease to 2,705 MMcfd. Using non-Aliso Canyon storage fields to meet the peak day
may be sufficient unless the July linventoryistoolow to provide the necessary withdrawal capability. If
the systemis understress, SoCalGas can withdraw from Aliso Canyon provided it complies with the
terms of the Aliso Canyon Withdrawal Protocol (Withdrawal Protocol).®

3 The term 1-in-10-year represents the warmest condition expected to occur once in 10 years and is used for
planning capacity needed to serve noncore customers. The 1-in-10 year peak dayis most likelyto occurinJuly
through September.

4 The analysis focuseson curtailment to electric generation because this classof noncore customers is the firstto
be curtailed under SoCalGas Rule 23 tariffand comprises the largestdemand duringthe summer.

5 The Aliso Canyon Withdrawal Protocol and subsequent clarifying documents can be found here:
http://cpuc.ca.gov/uploadedFiles/CPUC Public_Website/Content/News Room/News_and_Updates/11.2Protocol
%20PUBLIC%20UTILITIES%20COMMISSION.PDF. Clarifications:

http://cpuc.ca.gov/uploadedFiles/CPUC Public_Website/Content/News Room/WithdrawalProtocolClarification_2
017-12-21.docx.pdf. March 3, 2018, Letter from Edward Randolph:

http://cpuc.ca.gov/uploadedFiles/CPUC Public_Website/Content/Safety/Letter%20t0%20Rodger%20Schwecke.pd
f.
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The authors emphasize, however, that operating the system at minimum levels curtails electric
generatorsand leadstoincreased costs. There is also no guarantee that the California ISO and LADWP
would be able to secure the necessary electricityimports to move the system to minimum generation,
especially onshort notice. The purpose of calculating minimum generation is not so that SoCalGas can
planto curtail the generators. Rather, itis done so that SoCalGas, the electricbalancing authorities, and
the regulatory agencies know how large of a cut the combined electric-gas system can sustain before
electricreliability is jeopardized so they can develop actions to reduce risk.

Table 2: 1-in-10 Demand at Forecast versus Minimum Electric Generation Levels

1-in-10 Year Peak
Day 1-in-10 Year Peak Day
Forecast Electric Minimum Electric
Generation Generation, N-1
Summer Demand (MMcfd) (MMcfd) Contingency (MMcfd)
Core 808 808
Noncore, Non-Electric Generation 596 596
Noncore, Electric Generation 1,964 1,402
Total 3,368 2,806
Implied Curtailment at Minimum Generation N/A 562

Source: Staff Analysis

Thisreportincludes apreliminary examination of the events of winter 2018-19. Last winter, electric
generators were called upon forvoluntary curtailments at a higherrate than the previous winter due to
colderweather, especially in February. Inventory withdrawals of 42 Bcf were approximately twice the
amountwithdrawnin the priortwo winters and included approximately 14 Bcf withdrawn from Aliso
Canyon. The extensive cold weather sharply illustrated how rapidly storage inventories can dwindle and
how rapidly storage withdrawal capacity declines.

Giventhatexperience, looking beyond summer 2019 to the winter 2019-20 isimportant. Maximizing
injectionswhen demandis less thanreceipt point capacity is critical for protecting electricgenerationin
the summerand gas reliabilityin the winter.

Measuresto reduce reliability risks therefore remain necessary. Staff suggests continuing most of the
current mitigation measures and exploring additional measures, including a) revising the operational
flow order (OFO) penalties, b) revising the Withdrawal Protocolin the short-term, c) revisingthe OFO
formula, d) helping customers use available pipeline capacity orinjection capacity, e) conducting
research into the gas cost incentive mechanism and pipeline utilization, f) continuing toimplement a six-
days-a-week/12 hours-a-day schedule to expedite critical transmission pipeline maintenance work, and
g) optimizing the timing of discretionary maintenance to maximizeinjections while minimizing peak
summerand winterseason maintenance and associated reliability risks.

INTRODUCTION

Thisreportis an assessment of electricity reliability in Southern California given the operating status of
the Aliso Canyon gas storage facility. An overall cap oninventory of 34 billion cubicfeet (Bcf) remainsin



place, and operations are still restricted by the Withdrawal Protocol to those required to maintain
reliability. Challenges to reliability remain despite the increased inventory at Aliso Canyon because of
significant pipeline outages on the SoCalGas system. The outages presentin the SoCalGas system from
summer 2018 and winter 2018-19 remain, and temporary capacity reductions for maintenance work
appear likely through the remainder of the year. In addition, winter 2018-19 began with mild weather
but the latter half of winter experienced significantly colder weather, which resulted in withdrawals of
storage inventory twice the level of the priortwo winters at 42 Bcf. Despite the higherstarting
inventory, the endinginventory on April 1was 9 Bcf lowerthan winter 2017-18, which means more
injections are needed forsummerand winter reliability. Aprildemand was lower than expected,
allowinginjections of about 7.8 Bcf during April.

The first section of this report recaps the findings from last summer’s Aliso Canyon Technical Report and
the eventsthatoccurredin both the gas and electricity markets. Second, the report summarizes supply,
demand, and curtailments during summer 2018 and winter2018-19. Third, the current operating status
enteringsummer 2019 is discussed. Fourth, given the operating constraints on the gas system, this
reportassesses the risks to electricity reliability overthe coming summer. Fifth, while thisis a “summer”
assessment, a gas balance exercise is performed through December 2019. Thisisan efforttoassess how
summerdecisions might affect winter gas reliability and provide enough lead time for making decisions.
Last, the assessment discusses potential new mitigation measures that have been or could be adopted
to addressthe risk forecasted for this summer and the coming winter. Some of these mitigation
measuresare short-term solutions to address the risk.

Only 2,355 MMcfd to 2,785 MMcfd of pipeline capacity (depending on the timing of certain outages
versus repairs) appearto be available this summer. These numbers are based on base case, pessimistic,
and optimisticoutlooks of pipeline outages and mitigations. Pipeline supply duringJune is lower in 2019
than in 2018 due to planned maintenance, but the supply beginninginJuly 2019 is similarto summer
2018. Inthe optimisticcase, pipeline supply increases to 3,085 MMcfd in November, whichisaslight
increase compared to the optimistic projection of 2,930 MMcfd for summer 2018.

On the electricity side, this summer’s analysis stillassumes that all electrictransmission lines are in
service and able toimportincremental energy that would otherwise be generated with natural gas
inside the balancing authority area.® It also assumes that there is sufficient energy available from
external suppliers at the quantity and duration necessary to meetthese energy import requirements.

SoCalGasreleasedits owntechnical assessmenton April 2, 2019. The assessmentgroup hasengagedin
discussions with SoCalGas about its analysis. SoCalGas’ analysis presents more extreme bookend cases
than the assessment group’s cases, and the reality is more likely to be in-between theirtwo cases. The
gas balance cases show average demand days can be met without gas from Aliso Canyon. However, to
meeta summer high sendout day, storage withdrawals, possibly including Aliso Canyon, willbe
required.

6 A balancingauthorityis responsiblefor maintaining the electricity balancewithinits region. A balancing authority
has several ways to maintain the balance of supplyand demand, from turningon or of generators to importing or
exporting excess electricity to or from their neighbors. (See http://www.tanc.us/chap6 picture.html.)
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SUMMER LOOKBACK 2018

The SoCalGas system escaped significant curtailments during summer 2018, and no gas was withdrawn
from Aliso Canyon.” The assessment group analyzed the past three summers and compared system
conditions.

The original summer 2016 analysis pointed to demand of 3.2 Bcf perday or more, creating challenges
for the gas system. Figure 1 plots gas system sendout for the past three summers. The figure
demonstrates thatdemand was lower during most of summer 2018 than in summer 2016 or 2017.
Countingthe days with demand greaterthan 3.2 Bcf gives asense of how frequently “stress” days
occurred: Only six “stress” days occurred duringsummer 2016 compared to 10 “stress” daysinsummer
2017 and zeroinsummer2018.8 These counts appearin Table 3 and are depictedin Figure 2.

SoCalGas, the CaliforniaISO, and LADWP used a combination of weather notices, curtailment watches,
customeradvisories, demand response, restricted maintenance, and Flex Alert days to manage demand
on challenging, high-demand days.® SoCalGas also used OFOs to incentivize shippers to balance their gas
deliveries with theirgas burn as needed. Priortechnical assessments discussed at length how large
imbalances create aneedto use gas from storage.° The ability toissue OFOs was identified as a key
mitigation measure in the original Summer 2016 Technical Assessment and remains a key tool to help
balance the SoCalGas system while Aliso Canyon’s use is restricted.

Eventhough summer2018!! was milderthanthe prior three summers, continued pipeline outages
strained system operations. More low OFOs were called — 59 compared to 26 in summer 2017, as
presentedinTable 4. Mild weatherin late August to September combined with the increased injection
capacity made available when the CPUCincreased the capacity on Aliso from 24 to 34 Bcf on July 2
enabled SoCalGas to increase injections and refill storage inventory by mid-Septemberin preparationfor
winter.

7 However, it should be noted that there were significantgas pricespikes thatled to very high electricity prices,
whichinturn ledto nearlya billion-dollar costoverrun for Southern California Edison.

8 The frequency observed inthese three years is differentthan the forecastfrequency, or, the frequency atwhich
they are expected to occur, on average, over a long period.

% The Energy Commission outlined use of these measures to avoid gas curtailments duringthe June 2017 heat
wave in Appendix G of the 2017 Integrated Energy Policy Report. Found at
http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-
01/TN223205_20180416T161056_Final_2017_Integrated_Energy_Policy_Report.pdf

10 prior technical assessments areavailableat
http://www.energy.ca.gov/2016_energypolicy/documents/index.html#04082016,
http://www.energy.ca.gov/2016_energypolicy/documents/index.html#08262016,
http://www.energy.ca.gov/2017_energypolicy/documents/#05222017,

https://www.energy.ca.gov/2018 energypolicy/documents/#05082018,

They canalsobe found at http://cpuc.ca.gov/alisoassessments/.

11 Duringthe period July 24 to July 26 2018, National Weather Service issued excessive heat warnings, but actual
temperatures were as much as 10 degrees cooler than originally forecasted in some coastal regions thus reducing
actual electric systemdemand relativeto original forecasted levels that triggered low OFOs.
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2-5ep

16-Sep

30-Sep

Bcf perDay 2.6-2.8 2.8-3 3-3.2 3.2+
Summer 2015 23 18 11 14
Summer 2016 26 14 6
Summer2017 16 10
Summer 2018 12 3 0

12 SoCalGas average monthly summer demand with basehydro conditions is projected to be between 2.1 Bcfto 2.6
Bcf between June and September 2019. SoCalGas 1-in-10 year summer peak dayforecastfor summer 2019is 3.4

Source: Staff Analysis

Bcf. Demand of 3.2 Bcf or more has been identified as challenging conditions for thegas system.
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Figure 2: Distribution of Daily Natural Gas Sendout (Demand) for Past Four Summers
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Table 4:
Use of Tools to Avoid Electricity Service Outages during Past Three Summers
Number of Days
Electric
Generation Low
Weather | Curtailment | Flex Load Rule 23 Operational | Delayed
Notice Watch Alert Reduction Curtailment Flow Work
Request Orders13
(Curtailment)
Summer
2016 3 3 42
summer | g 10 4 26
2017
Summer
2018 3 10 2 1 59

Source: Staff Analysis

Note:the curtailments represent the number of days, not events, as one event mayspan multiple days.

13 See https://scgenvoy.sempra.com/#nav=/Public/ViewExternal LowOFO.getlowOFOEvent%3Frand%3D77 for a
detailed listof the OFO stage and balancingtolerancerequirement.
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WINTER LOOKBACK 2018-19

Similartolastsummer’s lookback, the assessment group analyzed last winter to provide an overview of
system conditions and customerdemand. Figure 3 plots gas system sendout forthe past three winters.
The figure demonstrates that whilethe first half of winter 2018-19 experienced relatively modest
demand fornatural gas, the latter half of the winter saw an increase in customerdemand, which
continued through February. The figure, however, does not paint afull picture of system occurrences
since reported sendoutloses value as a proxy for demand when a curtailment occurs. Sendout would
have been higher without curtailments. Additionally, viewing daily data does not account for the
possibility that there may have been specifichours where demand exceeded capacity, causing the need
to use Aliso Canyon or curtail load. The otherstriking fact shown is that this past winter shows 32 days
with demand greaterthan 3.2 Bcf, compared to winter 2017-18, which experienced 14 days with similar
demand. These counts appearin Table 5 and are depictedin Figure 3.

Figure 3: Daily Natural Gas Sendout (Demand) for Past Three Winters
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Table 5: General Distribution of Natural Gas Demand - Last Four Winters

Bcf per Day 2.6-2.8 2.8-3 3-3.2 3.2+
Winter 2015 17 19 14 41
Winter 2016 17 22 22 45
Winter 2017 31 21 13 14
Winter 2018 18 26 18 32

Source: Staff Analysis
Figure 4: Distribution of Daily Natural Gas Sendout (Demand) for Past Four Winters
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This higher demand meant more storage withdrawals were needed, resultingin an April 1 inventory
lowerthanlastyear, and winterseason withdrawals that were double the priortwo years. Figure 5and
Table 6 presentthe beginning and ending winterinventory levels and the cumulative withdrawal from
storage. Prioranalysis predicted that the continued pipeline outages could lead to greaterreliance on
storage, and that forecast was borne out: 42 Bcf was withdrawn from storage in winter 2018-19
comparedto 19 to 21 Bcf during the prior two winters. As a result, more gas needs to be injected for
summerand winterreliability.
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Figure 5: Winter Season Inventory Levels
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Table 6: WinterSeason Inventory Levels and Withdrawals

(Billion CubicFeet) 2016-17 2017-18 2018-19
Starting Winter Storage Inventory November1 60.9 67.0 80.5
Ending Winter Storage Inventory April 1 39.5 47.7 38.7
Total Net Withdrawal 21.4 19.3 41.8

Source: Data from SoCalGas Envoy

Table 7 highlights the tools used to maintain gas system reliability and avoid electricity service outages
for winter2018-19. Overthe past winter, SoCalGasissued 14 Voluntary Curtailments covering 41days,
two system-wide curtailment watches covering 5days, and two mandatory Rule 23! curtailments
covering5 days. Thisis the first time Rule 23 curtailments have been called since the gasleak at Aliso
Canyon. SoCalGas also withdrew gas from Aliso Canyon to satisfy demand on some of those days. The
number of days that voluntary load reduction to electricgeneration was called increased significantly
this past winter. Requesting voluntary load reduction is required by the Withdrawal Protocol before
SoCalGas can withdraw gas from Aliso Canyon. The CAISO did not participate inany voluntary load

14 SoCalGas Tariff Rule 23 describes the continuity of serviceand interruption of delivery in the event of
curtailments.
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reductions because their gas generation was already at such a low level, whereas LADWP attimes was
able to curtail generation to assist SoCalGas. Withdrawals from Aliso Canyon were about 14 Bcf this past
winter.

LADWP delayeditstransmission line upgrade work again this winter. Work was stopped due to gas
curtailments from February 5to 25, and work was stopped again from March 5 to 8 due to heavyrain
beingforecasted and more gas curtailments. There were also various slowdowns due to weather
throughoutthe winter. The stoppages and slowdowns both impacted the ability to complete the work
priorto thissummer.

Table 7:
Use of Tools to Avoid Electricity Service Outages during Past Three Winters
Number of Days
Electric
Generation Load L
Weather | Curtailment Reduction Rule 23 0 er;(;:ivonal Delayed
Notice Watch Request Curtailment P Work
Flow Orders
(Voluntary
Curtailment)
Winter
2016-17 28 6 2 64
, LADWP,
Winter . .
2017 8 15 14 77 California
i ISO™ and
18
SoCalGas
Winter
2018-19 3 5 41 5 80 LADWP

Source: Staff analysis.

Note:the curtailments representthe number of days, not events, as one event mayspan multiple days.

Similartowinter2017-18, SoCalGas also used OFOs this past winterto incentivize shippers back to
balance.

15 LADWP’s transmission systeminfrastructureimprovement program requires season-longoutages on their
circuits over the next several winter seasons. These infrastructureimprovements are necessary to mitigate existing
transmission congestioninthe LA basin.Inthe future, they will allow LADWP to import more renewable energy
into the LA Basin fromthe north and from the east. LADWP’s delay of work on their 138/230kV LA Basin
transmission system, Valley-RinaldiLines 1 and 2 had scheduled to begin in November 2017 and continued into
March. CalifornialSO, during the February cold spell issued a noticerestricting maintenanceand postponed some
planned transmission work.
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The CPUC released the Winter 2017-18 SoCalGas Conditions and Operations Report*®last December and
plansto release an update for winter 2018-19 that will provide a more extensive look at last winter.

Natural Gas Prices

The brief lookback forlast summerand winter included here identifies anumber of challenges. In
summer 2018 the numberof OFOsincreased, and in winter 2018-19 the number of calls for both
voluntary and mandatory curtailments of electricgeneration increased. The operational challenges have
beenreflected inthe increased volatility of natural gas prices at the SoCal Citygate. Figure 6 shows
prices for natural gas transactions at the SoCal Citygate, which shows that price spikes have reached as
high as $40/MMbtu last summerand $22/MMbtu this past winter, while prices at SoCal Borderand
PG&E Citygate were much lessvolatile. Thisis consistent with increased volatility at the SoCal Citygate
since the rupture of Line 235-2 and the maintenance outage on Line 4000 that has been observed and
notedinthe Energy Commission’s 2018 Integrated Energy Policy Report.'” The highest price increases
occurred on the days that the system composite temperature was atits highest during summerand
lowest during winter. In winter, the price increases tend to coincide with the dates when therewere
withdrawals from Aliso Canyon. In addition, price spikes tend to occur when additional maintenance
reduced capacity on the system, whether planned or unplanned. The winter of 2016-17 had many more
high demand days above 3.2 Bcf than either of the past two winters yet prices remained stable and only
reached $4.05 in early January 2017 because the rupture of Line 235-2 occurred afterthe winter of
2016-17.

16 http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/News Room/NewsUpdates/2018/Winter2017 -
2018LookbackReportCleanFinal 2018-12-06%20-%20v2.pdf
17 2018 Integrated Energy Policy Report, p. 206.
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Figure 6: SoCal Citygate Prices during Heat Waves and Cold Spells
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CURRENT OPERATING STATUS OF THE SOCALGAS SYSTEM

SoCalGas may inject gasintothe Aliso Canyon storage facility up toa 34 Bcf inventory limit specified by
the CPUC in the “Section 715” report posted on July 2, 2018.® However, the Withdrawal Protocol putin
place by the CPUC still prohibits withdrawals from Aliso Canyon except as an “asset of last resort.” In
additionto limitations on Aliso Canyon, continuing pipeline outages and planned maintenance have

addedto Southern Californiareliability challenges. These pipeline outages will continue through much of
the summer.

In SoCalGas’ Southern Zone, Line 2000 has been operating at reduced pressure since 2011 and will
continue todo so until the line can be made safe to operate at higher pressures. In addition, capacity on
Line 2000 isreduced by 30 MMcfd due to the expiration of aright-of-way through federal lands heldin
trust forthe Morongo Band of Mission Indians. Shippers, such as natural gas customers, marketers, and
agents, can address this capacity reduction, however, by usingthe North Bajaand Gasoducto Baja Norte

18 The latestSection 715 report can be found at

http://www.cpuc.ca.gov/uploadedFiles/CPUC Public_Website/Content/News Room/715Report Summer2018 Fi
nal.pdf
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pipelinesto move gas from Ehrenberg, Arizona, to the Southern Zone receipt point at Otay Mesa.'® On
November 30, 2018, SoCalGas announced an agreement with the Morongo Band of Mission Indians for
a 40-year right-of-way continuation for Lines 5000, 2001, and related distribution systems, which means
no furtherloss of capacity is projected due to expiring rights-of-way.2° In addition, planned maintenance
on Line 2001 hasreduced capacity at Ehrenberginthe Southern Zone by 350 MMcfd beginning March

15 throughJuly 1, 2019, and should be complete by peak summerseason.

SoCalGas’ Northern Zone is still experiencing multiple issues. Line 3000 has continued to operate at a
reduced pressure after repairs were completed in September 2018, increasing the Topock subzone from
0 MMcfd to 400 MMcfd. However, the return of Line 3000 did not lead to an incremental increase in the
capacity of the Northern Zone as a whole. The Northern Zone is still limited to 870 MMcfd since Lines
235 and 4000 are still out or underrestricted operations.?! As of May 10, Line 235-2 is still out of service
due to a rupture near the Newberry Compressor Station on October 1, 2017, and additional
maintenance work due to a succession of new leaks. The returnto service date is projected to be June
22, 2019. Line 4000 is operating atreduced pressure such that only an incremental 270 MMcfd is
allowedintothe system. Validation digs on Line 4000 will begin once Line 235-2 is back in-service.
Duringthe validation digs, Line 4000 will not be operational. If there are noimmediate conditions found
on Line 4000, SoCalGas expects the line toreturnto service ata reduced pressure on August9, 2019. In
the optimisticcase, discussed laterin thisreport, furthertestingand increasing operating pressure on
Line 4000 are anticipatedtoincrease capacity in November. The normal combined receipt point capacity
of these Northern Zone pipelinesis 1,590 MMcfd. Table 8 presents SoCalGas system pipeline capacity
for summer 2019 base, pessimisticand optimistic cases. Pipeline capacityis projected to be similarto
last summer at least for half, if not most of the summer.

19 Appendix A contains a system map so readers can identify the lines and locations discussed here.

20 The right of way for Line 5000 and the Morongo gas distribution system expired on August 21, 2018, and the
rightof way for Line 2001 expires on March 22, 2020.

21 See critical notice posted to Envoy on October 1,2018 at
https://scgenvoy.sempra.com/ebb/attachments/1538411998036_Line 3000 _Update 100118.pdf .
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Table 8:
SoCalGas System Pipeline Capacity

Summer 2018 Summer 2019
. 2018 CA
Combined Base Pessimistic Optimistic
As of L. .. . |(Pessimistic Gas
. Pessimistic| Optimistic
April 10 and June 1- | July1- June 1- June 1- | Julyl- | Aug9- Report
Optimistic) Aug9 July 1+ Nov 1
June 30 | Aug8 June 30 June 30 | Aug8 Oct 31
Receipt Point (MMcfd)
North Needles 270° 0 270° 0
Topock* o° 0 o° 0 270 270 400 270 270 270 270 400 700 1,200
Kramer Junction 550 550 625°¢ 625 600 600 550 600 600 600 600 550 550
Ehrenberg 980 800 980 800 630 980 980 630 980 630 980 980 980 1910°
Otay Mesa 30 150 230 230 30 30 30 30 30 30 30 30 30 !
Wheeler Ridge 765 765 765 765 765 765 765 765 765 765 765 765 765 765
CA production 60 60 60 60 60 60 60 60 60 60 60 60 60 210°
TOTAL Supply 2,655 2,325 2,930 2,480 2,355 2,705 2,785 2,355 2,705 2,355 2,705 2,785 3,085 3,385

Source: Staff Analysis
3As longas Line 4000 is operatingat reduced pressure, receipts at North Needles or Topock are limited to 270 MMcfd.
bThe Line 3000 outage limits receipts atthe Topock receipt point to zero.
¢Firmdeliveries atKramer Junction are limited to 550 MMcfd; Kern River can deliver up to 700 MMcfd under certain system conditions.
d The nominal capacity of the Southern Zone is 1,210 MMcfd but achievingitrequires 200 MMcfd be delivered via Otay Mesa. The Otay Mesa receipt pointis
rarely used and thus is excluded under “normal” conditions. The right-of-way expiration on Line 2000 means that 30 MMcfd must be delivered at Otay Mesa to
keep the southern system total at 1,010 MMcfd.
€California production delivered to SoCalGas in recent years has run far below this nominal capacity value.
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System Capacity

System capacityis projected to be in a similarrange or a little lowerin some cases than summer 2018 as
repairs and remediation work continue through the summer, and uncertainty surrounds the timing of
completion of repairs. Inventory atthe non-Alisofields is likely to be alittle loweronJuly 1, 2019 thanin
summer 2018, and the corresponding withdrawal capability will be lower. Use of Aliso Canyon may be
more likely this summer comparedto lastin which no withdrawals were made from Aliso Canyon. It
dependsonwhetherthe July linventory projectionisachieved or not. SoCalGas has continued withiits
Storage Integrity Management Program (SIMP), whichis a continuous well inspection program that
includesthe conversion of wells to tubing-only flow. The switch to tubing-only flow is expected to
change the maximum withdrawal and injection capacity and the withdrawal and injection curves as each
field undergoes this work. The maximum withdrawal capability, if the storage fields are full, is expected
to be a little lowerthanlast year due to SIMP.

Table 9 presentsthe projected system capacity (“supported demand”) forsummer 2019 and summer
2018 for comparison purposes. Three cases were developed that differ by the timing of the remediation
work. Planned maintenance on Line 2001, which began on March 15, reduces the Ehrenbergreceipt
point by 350 MMcfd and should be complete by July 1. Thirty MMcfd is assumed at Otay Mesa. Line
235-2 isassumedtoreturnto service inall cases, at which time Line 4000 is removed from service. Line
4000 is projected toreturnto service August 9inthe base case and is projected to remain out of service
inthe pessimisticcase. Inthe optimistic case, furthertestingandincreasing operating pressure are
projected on Line 4000 increasing capacity estimated in November. The storage result of 680 MMcfd is
derived from SoCalGas’ Summer 2019 Technical Assessment2?andis the mid-point between theirbest
and worst cases and excludes Aliso Canyon. Any day that demand is greaterthan the assumed pipeline
capacity requires using gas from storage. System capacity ranges between 3,035 MMcfd in June inall
casesto 3,465 MMcfd mid-summerinthe base case to 3,765 MMcfd in the optimistic case in November.
The projected system capacity can be higher orlower, depending on available storage inventories. These
projections compare last summer’s results of 3,555 MMcfd to 3,425 MMcfd inthe base and sensitivity
cases, respectively and show this summer’sresults to be ina similarrange.

22 https://efiling.energy.ca.gov/Lists/Docketlog.aspx?dockethumber=19-1EPR-09, TN# 227490.
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Table 9: Assessment Group Base, Pessimisticand Optimistic Case Results

SUMMER 2018 Summer 2019
Base . . .. ..
Case Sensitivity Base Pessimistic Optimistic
June 1- | July 1- June 1- June 1- | July1- | Aug9-
DAY DAY | june30 | augs | A“8°* | june3o | Y 1* | june3o | Augs | octz | NOV1*
MMcfd MMcfd MMcfd | MMcfd | MMcfd | MMcfd | MMcfd | MMcfd | MMcfd | MMcfd | MMcfd
Pipeline 2,655 2,525 ( 2,355 2,705 2,785 2,355 2,705 2,355 2,705 2,785 3,085
North Needles 270 0
Topock* 0 0 270 270 400 270 270 270 270 400 700
KramerJunction 550 700 600 600 550 600 600 600 600 550 550
Ehrenberg 1010[1] 800 630 980 980 630 980 630 980 980 980
Otay Mesa 0 200 30 30 30 30 30 30 30 30 30
WheelerRidge 765 765 765 765 765 765 765 765 765 765 765
CA production 60 60 60 60 60 60 60 60 60 60 60
Storage 900 900 | 680[2] 680 680 680 680 680 680 680 680
Aliso Canyon 0 0 0 0 0 0 0 0 0 0 0
Honor Rancho 380 380
La Goleta 220 220 680 680 680 680 680 680 680 680 680
Playadel Rey 300 300
Supported Demand 3,555 3,425 | 3,035 3,385 3,465 3,035 3,385 3,035 3,385 3,465 3,765

Source: Staff Analysis

[1] The assessment group defined its base case and requested that SoCalGas performthe hydraulic modeling before it knew thatthe Line 2000 right-of-way expiration would cause a reduction in
capacity of 30 MMcfd. If the authors assume that this reduction reduces the supporteddemandin the hydraulic analysis on a 1:1 basis, the supported demand would not be the 3,555 MMcfd shown

but instead would be 3,525 MMcfd. The assessmentgroup has elected to show the 3,555 MMcfd because itis the factual resulta rising from the completed hydraulic runs using the assumptions given
to SoCalGas and because sensitivity cases sufficiently capture alternate assumptions.
[2] The storage result of 680 MMcfd is derived from SoCalGas’ Summer2019 Technical Assessment and is the mid-point between their best and worst cases and excludes Aliso Canyon.
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LADWP AND CALIFORNIA ISO JOINT ELECTRIC GENERATION IMPACT ANALYSIS
AND RESULTS

The CalifornialSO and LADWP, as the relevant electricity balancing authorities for generatorsin the
Greater Los Angeles Areaand Southern California, have updated their reliability analysis forthe
upcoming summer. This analysis determines how much natural gas the power plants must have to
maintain system reliability under normal and unexpected contingency conditions.

The minimum gas burn by electricity generators calculated hereis significantly lowerthan the
electricity-generator gas burn under normal circumstances. Itis the minimum that the balancing
authorities must have to maintain electricity reliability. This calculationis not done to planto curtail the
generatorsto minimum but so that decision-makers know how much gas the power plants must have to
avoid electricity service outages. Replacing the generation that would have occurred with this gas means
the electricbalancing authorities have moved generation to other, less desirable and more expensive
facilities toreduce theirgas requirementand the stress on the gas system. Such shiftsincrease the cost
of electricity.

The more advance notice the balancing authorities have of such gas curtailments, the more they are
able to reduce the impact on the electricsystem. Short notice of gas curtailments reduces the options
available to secure additional import energy toreplace the energy lost to curtailment. Because most
replacement energy would have to be importedintothe area, the ability torespond to short-notice gas
curtailments willbe limited by the electrictransmission capacity and electric supply available outside the
area at the time of the curtailment as well as the availability of local electric storage capacity.

Movingelectricgenerators to minimum generation is not easy or desirable. It means shifting generation
to less desirableand less economicsources and, depending on notice timing and availableresources,
placesthe CalifornialSO and LADWP into one or more levels of Energy Emergency Alerts.?*> Movingto
minimum generation also assumesthat gasis available at the replacement plants, transmission and
energy are available atthe quantity and duration necessary toreplace the generation, and no other
outages occur amongelectricfacilities. The assessment group, therefore, expects that SoCalGas would
only curtail generators to minimum generation under emergency circumstances. Under CPUCrules,
electricgenerators are considered noncore customers 2* in the SoCalGas/SDG&E service territories and
are the first gas customers to be curtailed in times of system stress.?

23 Energy Emergency Alerts are defined at http://www.nerc.com/pa/Stand/Reliability%20Standards/EQP-011-

1.pdf.
24 Noncore serviceis provided to largeindustrialand commercial customers, hospitals, power plants, and oil

refineries. Core serviceis provided to residential and small commercial customers and smallindustrial enterprises.
25 SoCalGas Rule23 can be found at https://www.socalgas.com/regulatory/tariffs /tm2/pdf/23.pdf. Rule 23
requires EG to curtail up to 40 percent of their load in the summer months and up to 60 per cent of their load
during the winter months. Notably, moving the generators to minimum generation duringthe winter resultsina
curtailment of gas servicethat exceeds their obligation to cut 60 percent of theirload under Rule 23 in the
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The 2019 summerassessmentfocusesonly onthe electricreliabilityimpact of gas constraints. There are

alsofinancial and environmentalimpacts of operating electricgeneration ininefficientand non-
economicways. This assessment does not attempt to quantify those impacts.

Summary of Electric Analysis and Findings

The LADWP/California SO joint 2019 power-flow study found that electric reliability can be met
with 1.274 Bcfd of gas (including the qualifying facilities [QFs]).2° This study assumes 1-in-10-
yearsummer peak electricload conditions with the required minimum generation to maintain
electricreliability under normal conditions and all transmission linesin service atthe assigned
emergency ratings.

The electricsystemis expected to be able to maintain electricreliability for summer 2019 after
July 1 withoutinterruptioninall scenarios assuming 85 percent or higher electrictransmission
import utilization and sufficient levels of gas storage supply are available.

During peak summerload conditions and historicelectrictransmission utilization patterns,
incremental gas-fired generation may be required to meet electricreliability. To the extent gas
supplyisinsufficientto meetthe increased gas demand, access to replacement energy may
require emergency assistance from neighboring balancing authorities, and electricload shedin
Southern California may be necessary.

Although the electricsystem could operate with only minimum reliability must-run generation in
gas constrained areas during the summer months, thisis not commonly observed duringa 1-in-
10-year peak load day. Normal unconstrained, economic operation of the generation assets
would require gas usage above the outcome of the reliability study. Using resources otherthan
those that are most efficientand economicwould resultinincreased energy dispatch costs.
The summer reliability assessment focused on local transmission reliability including the
contingency reserve requirement necessary toimmediately meet the greater of the loss of the
Most Severe Single Contingency (MSSC) or about 6 percent of the hourly peak load. The
assessmentalsoincluded replacement reserve capacity that will need to be sourced and
procured afterthe first hour of a power system contingency. While the quantity and location of
the generation commitment may vary depending on load level, system topology, fuel costs, and
economics each day, historical experience and the summer 2019 seasonal assessment
performed by the LADWP and CalifornialSO show the need to have a minimum amount of
generation commitmentinside the Los Angeles, Orange County, and San Diego areas.

Assumptions

The key assumptions on the electricity side consist of a) the electricity load forecast, b) available
electricityimports, and c) the impacts of an N-1 contingency, or outage event.

SoCalGas tariff. This is nottrue, however, for the summer, where the 40 percent curtailmentunder Rule 23 cannot
be absorbed before reachingthe minimum generation level.

26 A qualifying facility is a qualifying cogeneration facility or qualifying small power production facility, as defined in
the Code of Federal Regulations, Title 18, Part292.
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A. Electricity Load Forecast. The 1-in-10-year peak summerload electricity demand forecast for
Southern California totals 35,895 megawatts (MW). It breaks down as follows:
e SCE=24,012 MW
e SDG&E =4,472 MW
e LADWP =7,411 MW?¥

B. Imports. The analysis assumes Southern Californiaimports of 17,538 MW of electricity. Thisis
higherthan the 15,000 MW of summerimports achieved historically and is based on available
transmission capacity. The actual level of imports achievable will depend on the availability of
transmission and energy onthe daysand hours when needed.

c. Outages. The analysistakesintoaccount planned transmission outages. For unplanned facility
outages, the analysisreflectsan N-1contingency eventassumed to reduce energy available by
1,100 MW for LADWP, 2,000 MW for the CalifornialSO, and 2,873 MW for the combined
LADWP and CalifornialSO.28

Results

The results below are splitinto a minimum gas requirement under normal conditions versus a higher gas
requirement should electricity system N-1events occur.

Normal Electric Operating Conditions

The gas burn required to support electricgenerationin Southern Californiais proje cted to total 1,274
MMcfd. Thisisundernormal conditions andincludes gas required by QFs because the QFs account for
about 10 percent of the gas burn requirement. The total requirement splitsinto 313 MMcfd for LADWP
and 961 MMcfd for the CalifornialSO. The two balancing authorities must be able to obtain at least this
amount of gas in orderto maintain electricity reliability.

To Recover Froman N-1 Contingency

A contingency (outage)that would affect both LADWP and CaliforniaISOis the most severe N-1lelectric
outage that could occur in Southern California. Recovery froman N-1electriccontingency event
increases the gas requirement because more gas-fired generation must be available and able to operate
(meaningit musthave accessto fuel) toreplace the lost electricity system component. This highergas
requirement lasts until the lost component can be restored. Both the CalifornialSO and LADWP
balancingauthorities have to each carry theirown operating reserveto meet theirrequirementto cover
theirlargest contingency. However, the singleeventin Southern Californiacould resultinalargerloss of
energy as compared to the individual event. This gas quantity from an outage is assumed to be available

27 This includes LADWP plus the load of the utilities withinits balancingarea, consistentwith prior technical
assessments.

28 N-1 is the loss of any generator, transmission line, transformer, or shuntdevice without a fault or singlepole
block on a high-voltage, direct-current (HVDC) transmission line. LADWP and the California ISO areindependent
balancingauthorities. The N-1 event is different when determined for LADWP and the CalifornialSO individually
than when it is determined for the larger combined entity. The N-1 singleevent for the combined entity is not the
sum of the individual events.
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inthe eventof an electricsystem contingency to meet North American Electric Reliability Corporation
(NERC) reliability requirements.

The most severe N-1contingency is the loss of 2,000 MW forthe CalifornialSOand 1,100 MW for
LADWP. The most severe single contingency for both the California ISO and LADWP combinedisa
different contingency thatimpacts both utilities and resultsin acombined loss of 2,837 MW. Replacing
this lostenergy meansthe combined California SO and LADWP will require an additional 128 MMcfd of
natural gas. Table 10 summarizes the minimum generation gas requirements, including the QFs.

Table 10: Minimum Generation Gas Requirements Including QFs (MMcfd)

Condition | CalifornialSO | LADWP Total
Normal 961 313 1,274
N-1 128 1,274 +128 = 1,402

Source: California ISO and LADWP

Figure 7 below shows the hourly minimum daily generation needed in the LADWP and the California ISO
balancing authorities to meet normal conditions and to recover from a non-simultaneous contingency
on a peaksummerday. The generation needistranslated into agas requirement of 1,274 MMcfd and
1,402 MMcfd, includingthe QFs under normal and N-1 contingency conditions, respectively. Table 11
showsthe peak hourly generationand gas burn by zone inthe SoCalGas service area.

Figure 7: Summer Minimum Generationin the SoCalGas Service Area Including QFs

2019 summer peak case: electric generation at peak hour = 69392 MW
2019 summer peak case: minimum generation for normal conditions = 961 (I150) + 313 (LADWP) =1274 MMcfd
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Table 11:
1-in-10 Peak Summer Case Including QFs at Minimum Generation: Peak Hour Energy (MW) and Gas
Burn (MMcf per hour) for SoCalGas Area

Zone Gen (MW) Gas Burn (MMcfh)
Burbank 250.0 2.4
Coastal 142.2 1.4

EOM 0.0 0.0
Glendale 46.0 0.4
Inland 1,250.3 12.1
LA Basin 2,177.4 21.1
LADWP 1,426.0 14.0

Pasadena 100.0 1.0
Riverside 180.0 1.7
SDG&E 1,109.5 10.8
SIV 310.2 3.0
Grand Total 6,991.6 68.0

Source: California ISO

Table 12 summarizesthe electricimpact on the 2019 summer gas assessment. The combined California

ISO and LADWP minimum generation gas burn, including the combined additional worst contingency for
both balancing authorities, is 1,402 MMcfd.
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Table 12:
Summary of Electriclmpact on 2019 Summer Gas Assessment Including QFs

Gas Burn
Row Description Formula (MMcfd)

Actual ISO summer peak gas burn for recent years -

1 September 1,2017 (MMcfd) 1,649
Actual LADWP SoCalGas systemgas burnfor 2017

2 Summer Peak - August 31,2017 (MMcfd) 379

3 Combined actual ISO and LADWP gas burns (MMcfd) row 1 +row 2 2,028
I1SO SoCalGas systemgas burn with minimum
generation - with all transmission lines inserviceand no

4 outages (MMcfd) 961
LADWP balancingarea gas burn with minimum
generation — with all transmissionlines inserviceand

5 no outages (MMcfd) 313
Combined CalifornialSO and LADWP minimum
generation gas burn —with all transmission lines in

6 serviceand no outages (MMcfd) row 4 +row 5 1,274
ISO + LADWP combined SoCalGas systemgas burn to

7 cover additional worstcontingency (MMcfd) 128
Combined ISO and LADWP minimum generation gas
burn includingthe combined additional worst

8 contingency from LADWP and SO (MMcfd) row 6 +row 7 1,402

Source: California ISO and LADWP

Difference Between 2018 Analysis and 2019 Analysis

In the 2018 summerassessmentthe minimum gas burn was 313 MMcfd for LADWP and 1,133 MMcfd
for the CaliforniaISO under normal conditions, based on the assumption thatall transmission lines were
inservice withimportenergy to meetload requirements. The assessment group anticipated that these
very low gas burn requirements were sustainableonly forashort period and that such a reduction
would occur infrequently because theywould be limited to the most extreme gas curtailment situations.

In the 2019 summerassessment, the minimum gas burn for LADWP remained the same at 313 MMcfd,
and the CaliforniaISO’s minimum burn was reduced to 961 MMcfd, whichis 172 MMcfd lowerthan last
summer’s assessment. The power flow study assumed normal transmission system configuration with all
linesinservice attheiremergency ratings. Thus, the gas burns provided in the analysis are the extreme
minimums that the CalifornialSO and LADWP could obtain with transmission lines utilized to their
emergency ratings. As per NERC Standards, in this analysis the post-contingency flow can be operated at
or below the emergency rating for afinite, pre-defined period. Following the contingency, the flow in
the facilities should be operated belowthe emergency rating within no less than this pre-defined period
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of time. Forthisanalysis, the pre-defined period is 30 minutes forthe CalifornialSO area and two hours
for LADWP.

LADWP experienced an all-time peak on August 31, 2017, and used this load in the model and electric
impact analysis forthe 2019 Summer Technical Assessment. Forthe CalifornialSO, the lowergas burn
requirement can be attributed to the replacement of the Encina power plant with the more efficient
Carlsbad plant, gas generation retirementsin the SoCalGas servicearea, and transmission upgrades that
have come online inthe past year. These transmission upgrades allow more importsinto the area,
reducingthe minimum in-area generation requirements and corresponding gas burn. The transmission
upgradesarein Table 13.

Table 13:
In-Service Dates for CaliforniaISO Board Approved Transmission Projects

Transmission Projects Participating In-Service Dates
Transmission
Owner Service

Territory
1 Sycamore — Pefiasquitos 230kV Line SDG&E In-Service
8/29/2018
2 San Onofre Synchronous Condensers SCE In-Service
(1x225 mega voltampere reactive) 10/16/2018

Source: Staff Analysis

Potential Gas Curtailment for Electric Generation

Determiningthe potentialgas curtailment forelectricgenerationisatwo-step process. The firststepis
to calculate an adjusted summer peak day gas demand incorporating the minimum electricgeneration
requirements. The nextstepistocompare the adjusted summer peak demandtothe SoCalGas
supportable demand or system sendout as shown in Table 9. The impact on electricgeneration, shown
inTable 14, is based on the post N-1contingency minimum generation combined gas burn of 1,402
MMcfd forthe LADWP and California ISO, which is approximately 172 MMcfd less than the minimum
combined gas burnin 2018. Minimum generation has continued to decline overthe past couple of
years.

The gas forecast as required by power plantsona 1-in-10 year peak day is 1,964 MMcfd. If the power
plants must be takento minimum generation, thatdemand would be reduced to 1,402 MMcfd,
includingthe amount needed to support N-1contingency conditions. The difference between those two
figuresis 562 MMcfd, which representsthe largest cut gas-fired generators could withstand and still
maintain electricity service reliability on a peak summerday, assuming 100 percent transmission
utilization. Going to minimum generationis only achievable aslong as the balancing authorities have the
ability toimport replacement electricity from external generation resources.
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Table 14:
1-in-10 Year Summer Peak Day Demand Implied Curtailment at Forecast versus Minimum Electric
Generation Levels

1-in-10 Year Peak

1-in-10 Year Peak
Day
Minimum Electric

Day Generation, N-1

Summer Demand (MMcfd) Forecast?? Contingency,
Core 808 808
Noncore, Non-Electric Generation 596 596
Noncore, Electric Generation 1,964 1,402
Total 3,368 2,806
Implied Curtailment

if Electric Generation Goes to Minimum Generation N/A 562

Source: Staff Analysis

Table 15 identifies the pipeline supply availableand the amount of gas needed from storage to meetthe
adjusted summer peak day demand shownin Table 14. Inthe assessmentgroup’s base case, 101 MMcfd
of storage withdrawal is needed beginning July 1if the power plants are cut to minimum generation
levels. Asimilarresultisfoundforthe pessimistic case since the pipeline supply isthe same. This
amountis reducedto 21 MMcfd when Line 4000 is projected toreturnto service on August9, 2019. As
prioranalysis has shown, if less flowing supply is available, more is needed from storage. Projected
available withdrawal capacity of 680 MMcfd by July 1 from the non-Aliso Canyon fields indicates there
should be sufficient storage withdrawals available to meet daily peak summer demand. However,
meeting peak hourly withdrawals may be difficult even when there appears to be sufficient gasto meet
daily demand. The difference between the projected storage available and storage needed or so-called
“surplus” capacity could be used to allow generators to burn more than the minimum level. Any outage
or change on the gas system that reduces gas system capacity below the 2,806 MMcfd minimum
generation gasdemand level will resultininsufficient gas being available to keep the electricity system
reliable onasummer peak day. Anotherinterpretationisthatthere appearsto be enough capacity that
the generators should not need to be curtailed to minimum generationona1-in-10 peak day.

29 The 1-in-10year summer 2018 peak day forecastis based on Table 3 of SoCalGas’ Summer 2019 Technical
Assessment. The assessmentgroup acknowledges the uncertainty surroundingthe forecastand that a different
forecastcould have been used.
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Table 15:
Shortfall or Surplus on a 1-in-10 Year Peak Day with Minimum Electric Generation and an
N-1 Contingency, Assuming 100 Percent Gas and Electric Transmission Utilization (MMcfd)

Assessment
G 8 Assessment
r
(MMcfd) oup Base Group Base
Caseluly 1- CaseAug 9 +
Aug 8 &
1 1-in-10 Year Customer Demand with Generation Curtailed to Minimum 2,806 2,806
Levels
2 Pipeline Supply Available 2,705 2,785
3 Supply Needed from Storage (row 1- row 2) 101 21
4 Projected Storage Supply Available (Non-Aliso Canyon fields) (Table9) 680 680
5 Projected Surplus/Deficit(row4 —row 3) 579 659

Source: Staff Analysis

SoCalGas Rule 23 Summer Curtailment

Rule 23 curtailments refers to curtailments of all noncore customers according to the orderspecifiedin
Rule 23. Thisis in contrast to “voluntary curtailments” by which Gas Control asks electricgenerators to
reduce theirgas usein orderto reduce stressonthe systemandin doingso hopesto avoid mandatory
curtailmentsunderRule 23. Table 16 summarizesthe electricimpactifthereisanelectricgeneration
curtailment for gas using the SoCalGas Rule 23 curtailment order. If constrained gas system ope rations
occur thissummer and gas curtailments are needed, application of Rule 23 would cause up to 40
percentof electricgeneration load to be curtailed. If additional gas load must be shed, then SoCalGas
goesto othernoncore customers before curtailing more electricgeneration gas load. The actual 2017
peak day gas burn for CalifornialSO and LADWP was about 1,649 MMcfd and 379 MMcfd respectively,
as showninTable 13. The peakload day used from 2017 wasthe highestsummerloadinrecentyears. If
curtailmentarisesonthe peak electricgeneration day, then the remaining gas left for electric
generation after the maximum 40 percent electricgeneration curtailmentis about 989 MMcfd and 227
MMcfd for CalifornialSO and LADWP, respectively. However, the gas needed to meetthe minimum
generationforal-in-10 peak load with all the transmission linesin service and no outagesis 961 MMcfd
for the CaliforniaISO and 313 MMcfd for LADWP, which is higherfor LADWP and lowerforISO than the
gas left afterthe maximum Rule 23 curtailment. In addition, even more gasis needed to coverthe
additional worst contingency for the California ISO and LADWP combined. The results show ashortfall of
185 MMcfd including the gas needed to coverthe worst contingency if a40 percentRule 23 curtailment
wentinto effectona peakday.
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Table 16:
Summary of Electric Impact after Electric Generation Curtailment per SoCalGas Rule 23

Row Description Formula ISO LADWP

Gas burn from actual peakload day from recent | (row 1 androw 2

1| years—2017 (MMcfd) from table 12) 1,649 379
Up to 40% EG curtailmentin summer months;
Remaininggas after EG curtailment based on

2 | 2017 peak day gas burn (MMcfd) (row1*0.6) 989 227
Gas needed for 2019 1-in-10 peak load day with
minimum generation with all transmissionlines | (row 4 and row 5

3 | inserviceand no outages (MMcfd) of table 12) 961 313
Shortfall of gas to meet the minimum
generation for normal conditions after 40% EG

4 | curtailment(MMcfd) (row2 - row3) 28 -86
Gas needed to cover the additional worst
contingency for combined California ISO and (row 7 of table

5 | LADWP balancingarea(MMcfd) 12) -128
Total gas needed to cover the shortfall andthe
additional worst contingency for combined
California ISO and LADWP balancing areas (row 4, Columns 5

6 [ (MMcfd) and 6+ row 5) -185

Ability to Resupply Energy Based on Electric Transmission Utilization

Source: California ISO and LADWP

The power flow analysis simulated maximum possible importsinto Southern California of 17,538 MW.
However, the highest transfer observed is 15,500 MW, which is about 88 percent of the maximum
simulated. Of thisamount, 4,000 MW is expected to come from Northern California, 3,100 MW is
expectedto come fromthe Northwest, and the remainderis expected to come from Utah, Arizona, and
Nevada.

If energyisalready beingimported and flowing priorto a gas curtailment, there will be limited capacity
available totransport energy to absorb the curtailment.

Table 17 shows the impact on the electricsystem and the additional gas needed at different

transmissionimport utilizations. The analysis reviews three cases:

1)

2)

3)

Imports of 17,538 MW: 100 percenttransmission capacity utilization as reviewed inthe 1-in-10

summer peak day power flow analysis.

Imports of 15,784 MW: 90 percent transmission capacity utilization — about 2 percent higher

than observed historical transmission utilization maximum.
Imports of 14,907 MW: 85percent transmission capacity utilization — about 3 percentlower

than observed historical maximum transmission utilization.
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The analysis starts with the forecasted 2019 1-in-10 year peak summer load for the Southern California

region. I[tthen sums up the maximum import capability; the maximum non-gas-fired generation
capacity, such as hydro, solarand wind; and the minimum gas-fired generation needed to meet local

reliability requirements. The sum of the generation must equal the load to maintain the electricpower
system balance. Table 17 shows the analysis of import energy into the Southern Californiaregion for
three transmission utilization casesin Row 2. The combined LADWP and California ISO minimum gas -

fired generation needed to meetreliability requirementsisin Row 7. If the import utilization is
insufficient, the required incremental gas generationisin Row 8. The incremental gas-fired generation
required followinga power system contingency eventimpacting Southern Californiaisin Row 10. The
incremental gas demandis Row 11, which representsthe additional gas needed overthe dayrelative to
the 100 percenttransmission utilization scenario. The results show that as transmission utilization
decreases, the needforin-basin, gas-fired resources increases. The incremental gasdemandin Row 11 is
then comparedto the gas system surplusin Table 15 after moving electricgeneration to minimum
generation forthe base case beginningJuly 1. Rows 13 show the net surplus for the base case. The
results show sufficient gas system capacity forthe base case with a surplus of 315 MMcfd under90
percentelectrictransmission utilization and a surplus of 222 MMcfd inthe 85 percent utilization.

Table 17: Summary of Assessment of Electric Impact-Based Transmission Utilization

Row

Description

Formula

2019 (1-in-10) peak
summer case with
minimum California
ISO SoCalGas
system and LADWP
generation - 100%
Import Utilization

2019 (1-in-10) peak
summer case with
minimum California
ISO SoCalGas
system and LADWP
generation - 90%
Import Utilization

2019 (1-in-10) peak
summer case with
minimum California
ISO SoCalGas
system and LADWP
generation - 85%
Import Utilization

California ISO and
LADWP combined
balancingareas:
Load + Losses (MW)

35,895

35,895

35,895

Imports into
Southern California
from North and East
(MW)

17,538

15,784

14,907

Total CalifornialSO
and LADWP
combined
generation (MW)

rowl-
row2

18,357

20,111

20,988

California 1SO and
LADWP combined
non-gas generation
(MW)

11,365

11,365

11,365
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Row

Description

Formula

2019 (1-in-10) peak
summer case with
minimum California
ISO SoCalGas
system and LADWP
generation - 100%
Import Utilization

2019 (1-in-10) peak
summer case with
minimum California
ISO SoCalGas
system and LADWP
generation - 90%
Import Utilization

2019 (1-in-10) peak
summer case with
minimum California
ISO SoCalGas
system and LADWP
generation - 85%
Import Utilization

California ISO gas
generation served by
SoCalGas (MW)

5,270

6,603

7,270

LADWP gas
generation served by
SoCalGas (MW)

1,722

2,142

2,352

California ISO and
LADWP combined
gas generation (MW)

rows +
rowé

6,992

8,745

9,622

Additional gas
generation needed if
import utilizationis
reduced from 100%
(MW)

1,754

2,631

Additional
generation needed
followinga
contingency (MW)

2,837

2,837

2,837

10

Incremental
additional supply
needed from gas
generation to cover
the contingency
(MW)

row8
+row9

4,591

5,468

11

Additional gas
needed for 24 hours,
iftransmission
utilizationisreduced
from 100% and to
cover the additional
contingency
(MMcfd)30

264

357

12

Base casegas
surplus,1-in-10 year
peak demand with
generation curtailed
to minimum levels
(MMcfd)

Table 15,
Base Case

579

579

13

Base casenet
surplus/shortfall to
cover the specified
scenario (MMcfd)

Row 12 -
Row 11

315

22231

Source: Staff Analysis
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GAS BALANCE ANALYSIS

The Energy Commission prepared gas balancesin orderto provide an assessmentindependent of
SoCalGas and to test additional sensitivity cases with alternate assumptions. As explainedin prior
technical assessments, agas balance is not a projection of future occurrences. Rather, itis a tool that
demonstrates what may happenif the demand, supply, and storage assumptions shown come to
fruition. A gas balance allows us to assess the difference, or margin, between capacity (or supply) versus
demandtodetermine in general whether capacity is sufficient to meetdemand. Italso allows us to
simulate the impactto storage inventory from monthly storage injections and withdrawals. Also, itis
importantto recognize that the demand forecasts used are for average daily consumption foreach
month, and do not account for peak demand. There will be days in the summer that will have higheror
lowerdemand than the averages shown. The balance should demonstrate a positive deliverability
margin, meaning more capacity than demand, so that the system retains capacity to deal with
unplanned outages or days with demand higherthan forecasted. A gas balance exercise does not
simulate operations hydraulically to determine constraints or assess hourly operations.

Conditions forthe upcoming summerremain largely similarto last summer’s operational constraints
and are far more constrained thanthose seenforsummer 2017 or summer 2016 are. In addition, the
April 1 storage inventoryislowerthan last summer, which means more gas needsto be injected for
both summerand winter reliability. Table 8 (above) shows the firm receipt point capacity of SoCalGas’
pipeline system from the 2018 California Gas Report (with partial outages) totaling 3,385 MMcfd. The
current pipeline outages and planned maintenance reduce this to 2,355 MMcfd through June; capacity
isprojectedtoincreaseinJulyto 2,705 MMcfd and againto 2,785 MMcfd beginningin September.
SoCalGas has stated that thisincrease is projected to occur August 9, but to keep the gas balance simple,
theincreaseisassumedtooccur September 1. Thereis a chance that Line 235-2 may not returnto
service as planned or that Line 4000 remediation work will take longer than anticipated such that the
Northern Zone supply remains the same through the end of the year, which is reflected in the
pessimistic case. There is also a chance that furtherremediation of Line 4000 will increase capacity in
November, whichisreflectedinthe optimisticcase. Staff differed from SoCalGas’ analysis inthat none
of the staff balances automaticallydiscount supply to 85 to 95 percent of pipeline capacity. Staff
assumes full use of available capacity and believes the discounting confuses the issue of behavior with
true available capacity and creates the appearance of a greater need for gas from Aliso Canyon.
However, analyses of past pipeline utilization shows that maximum pipeline utilizationisrare. For
example, winter 2018-19 experienced an average capacity utilization of 94 percent during peak demand
hours.

The gas balance also considers the updated regulations from the Division of Oil, Gas, and Geothermal
Resources (DOGGR) for Californiaunderground gas storage projects effective October 1, 2018.32 Part of
these new regulations require semiannualfield shut-ins for testing and inventory verification, conducted

30 357 MMcfd of gas is equivalentto 36,950 MWh of energy for 24 hours, whichis about1,540 MW of generation

needed per hour for 24 hours from a gas plant(s) witha 10,000 Btu/kWh heat rate. Gas Burn (MMcfd) =
(10,000/1,030,000)*Mwh.

31 Note: The calculated surplus of 222 MMcfd is based on pipelinesupply of 2705 MMcfd expected after July 1,
2019. If 1-in-10load conditions occurred prior toJuly 1, 2019 a deficitof 128 MMCfd would occur at 85% import
utilization. Under such conditions withdrawal from Aliso may be necessary to maintain electric systemreliability.
32 https://www.conservation.ca.gov/dog/Documents/GasStorage/Final -Text-of-Regulations-UGS.pdf.
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at the point of seasonally high and low inventories. The regulations prohibitinjections and withdrawals
duringthe field shut-in tests. If awithdrawal is made during testing, the test must be started again. To
implementthese new regulations, SoCalGas scheduled each field to be shut-in for verification during the
shoulderseasonin April/May and again in September/October/November. The length of the shut-in
dependsonthe field’s size and characteristics. In general, the largerfields,Honor Rancho and Aliso
Canyon, have a longershut-in period than the smaller ones. For example, Honor Rancho’s low inventory
shut-in period took place from April 1to April 22. Removing Honor Rancho from service for three weeks
duringthe springand two weeks in the fall (projected fall maintenance) will resultin less opportunity for
injections. This will make refillinginventory forsummerand winter reliability more challenging this year.
Furthermore, given that the non-Aliso fields will be shut-in twice ayear, consideration should be given
to whetherthe current Aliso Canyon inventory maximum is adequateto ensure sufficient system
injection capacity tofill storage for summerand winterreliability.33

The tables below runthrough December to take account of impacts that summer decisions may have on
reliability for next winter. They calculate the deliverability margin of capacity versus demand under 1-in-
2-year normal temperature conditions.3* Demand forall cases comes from the gas demand forecast
publishedinthe 2018 California Gas Report prepared by California’s gas utilities with some oversight
supportfrom staff at the CPUC and Energy Commission. Each of the gas balance cases appliesthe
storage inventory reported on Envoy on April 21, 2018. It also applies the Aliso Canyon inventory
reported by SoCalGas in daily logs submitted to the CPUC.3®

The main difference between the casesisthe duration of the outages and the return-to-service dates of
the pipelines. The demand forthe month of April was adjusted to reflect actual conditions as of April 21
because demand was much lower than average during the first three weeks of the month. Lower
demand allowed gasto be injected into storage rather than withdrawn to meet daily consumption. This
lowerdemand enabled SoCalGas toinject about 7.8 Bcf during April, which puts the April 30 ending
inventory alittle over4Bcf lowerthan last year.

The Base Case (Table 18) assumes current pipeline capacity of 2,355 MMcfd in June and an increase to
2,785 MMcfd by September. The Base Case does not allow for a reserve margin until October. Storage
achieves 57 Bcf by July 1, whichisabout5 Bcf lowerthan lastyear, and is full by November 1. November
deliverability reserve marginis 12 percent, whichisin an ideal range.3® The standard margin desiredina
gas balanceis 15 percent; usinga 0 percent margin means that these numbers are likely optimistic and
leave noroom for unforeseen events. There is no flexibility for warmer (or colder) days oradditional
problems. Serving normal demand in Decemberrequires withdrawing gas from storage, whichresultsin
a decline from 81 Bcf to 72 Bcf of inventory across all four storage fields.

33 The vastmajority of injection capacity on the SoCalGas systemis atthe Aliso Canyon field. When Aliso Canyon
reaches its maximum, the limited injection capacity atthe other fields mayleadto difficultiesinjectinggas into
storage, especially when any of the non-Aliso fields isshut-in.

34 This assessmentdoes not include cases for the 1-in-10 year “cold and dry” forecast. The normal temperature
caseanalyses areenough to demonstrate the riskto reliability and the “deliverability balance” shows the margin
availableto cover increased demand.

35 January 6, 2016 data request from the CPUC to SoCalGas to providedaily logs of storageinventory by field.

36 Usinga positivemargin would be the firststepto protect electric generation should a summer peak day for
electricity occur. During months with injections, SoCalGas could also back down injections on higher demand days
but were that to occur consistently, the winter inventory target could not be achieved.
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The Pessimistic Case (Table 19) assumes that either Line 235-2 does notreturn to service as planned or
that Line 4000 remediation work takes longerthan anticipated such that the Northern Zone supply
remains the same through the end of the year. In this scenario, the Northern Zone is limited to deliveries
of 870 MMcfd. These assumptionsresultin 2,355 MMcfd of deliveriesintothe system, with anincrease
to 2,705 MMcfd in July.

Assuming average demand, the Pessimistic Case achieves 57 Bcf ininventory by July 1 and allows
storage refill to occur by the end of October. The pessimistic case does notallow fora reserve margin
until November. Meeting normal December demand would require withdrawing 381 MMcfd from
storage. As a result, the total inventoryinall four storage fields at the end of December is 69 Bcf. Again,
a 0 percent margin meansthat these numbers leave noroom fordemand that is expected on individual
daysto be higherthan the monthly average shown and leave noroomforunforeseen events. This
means that actual events could be worse than shown in this pessimistic case.

In the Optimistic Case (Table 20), Line 4000 increases capacity around November. The projectionsin the
optimisticcase are the same as the Base Case until November when capacity onthe Northern Zone
increasesto 1,250 MMcfd and total supplyincreasesto 3,085 MMcfd. Positive reserve margins are
achievedin Octoberand November, and there would be just enough flowing supply to meet normal
December demand, leaving December inventory intact. This case clearly demonstrates that getting the
pipelines backin service achieves the most positive outlook for next winter.
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Table 18: Gas Balance Base Case

SoCalGas Monthly Gas Balance

SoCalGas Monthly Gas Balance NORMAL WEATHER
CGR Demand (MMcfd) Apr May Jun Jul Aug Sep Oct Nov Dec
Core N/A 761 655 614 618 636 718 1,058 1,494
Noncore including EG N/A 1,053 1,174 1,430 1,595 1,548 1,263 1,012 1,059
Wholesale & International N/A 350 326 360 412 409 362 384 494
Co. Use and LUAF N/A 28 28 31 34 33 30 31 39
Subtotal Demand r 2,247 2,192 2,183 2,435 2,659 2,626 2,373 2,485 3,086,
Storage Injection (Other Three Fields)? 55 163 172 220 46 125 162 0 0
Storage Injection (Aliso) 0 0 0 50 0 34 150 0 0
Storage Injection Total 55 163 172 270 46 159 312 0 0
System Total Throughput 2,302 2,355 2,355 2,705 2,705 2,785 2,685 2,485 3,086
Supply (MMcfd)
California Line 85 Zone 60 60 60 60 60 60 60 60 60,
Wheeler Ridge Zone 765 765 765 765 765 765 765 765 765
Blythe (Ehrenberg) into Southern Zone 630 630 630 980 980 980 980 980 980
Otay Mesa into Southern Zone 30 30 30 30 30 30 30 30 30
Kramer Junction into Northern Zone 600 600 600 600 600 550 550 550 550
North Needles into Northern Zone 270 270 270 270 270 400 400 400 400
Topock into Northern Zone 0 0 0 0 0 0 0 0 0
Sub Total Pipeline Receipts 2,355 2,355 2,355 2,705 2,705 2,785 2,785 2,785 2,785
Storage Withdrawal (Other Three Fields)? 0 0 0 0 0 0 0 0 301
Storage Withdrawal (Aliso) 0 0 0 0 0 0 0 0 0
Total Supply 2,355 2,355 2,355 2,705 2,705 2,785 2,785 2,785 3,086
DELIVERABILITY BALANCE (MMcfd) Inv. As of 53 0 0 0 0 0 100 300 0
Reserve Margin 04/21 2% 0% 0% 0% 0% 0% 4% 12% 0%
OTF Month-End Storage Inventory (Bcf) 19 20 25 30 37 39 ) 47" 47 38
Aliso Month-End Storage Inventory (Bcf) 27 27" 27 27 28 28" 29 34" 34 34
Total Storage Inventory 45 a7 52 57 65 67 72 81 81 72

Source: Energy Commission Staff Analysis

Note: A ideal reserve margin target of 15% was unable to be achieved while maximizing injections to rebuild storage inventory.
Note 1: April demand was adjusted for 21 days of actual demand and 9 days of projections based on the California Gas Report.
Note 2:The storage injection and withdrawals represent average net injection or withdrawals for the month.
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Table 19: Gas Balance Pessimistic Case

SoCalGas Monthly Gas Balance

SoCalGas Monthly Gas Balance NORMAL WEATHER

CGR Demand (MMcfd) Apr May Jun Jul Aug Sep Oct Nov Dec
Core N/A 761 655 614 618 636 718 1,058 1,494
Noncore including EG N/A 1,053 1,174 1,430 1,595 1,548 1,263 1,012 1,059
Wholesale & International N/A 350 326 360 412 409 362 384 494
Co. Use and LUAF N/A 28 28 31 34 33 30 31 39
Subtotal Demand 2,247 2,192 2,183 2,435 2,659 2,626 2,373 2,485 3,086
Storage Injection (Other Three Fields)2 55 163 172 220 46 79 162 45 0
Storage Injection (Aliso) 0 0 0 50 0 0 170 0 0
Storage Injection Total 55 163 172 270 46 79 332 45 0
System Total Throughput 2,302 2,355 2,355 2,705 2,705 2,705 2,705 2,530 3,086
Supply (MMcfd)
California Line 85 Zone 60 60 60 60 60 60 60 60 60,
Wheeler Ridge Zone 765 765 765 765 765 765 765 765 765]
Blythe (Ehrenberg) into Southern Zone 630 630 630 980 980 980 980 980 980
Otay Mesa into Southern Zone 30 30 30 30 30 30 30 30 30,
Kramer Junction into Northern Zone 600 600 600 600 600 600 600 600 600
North Needles into Northern Zone 270 270 270 270 270 270 270 270 270,
Topock into Northern Zone 0 0 0 0 0 0 0 0 0
Sub Total Pipeline Receipts 2,355 2,355 2,355 2,705 2,705 2,705 2,705 2,705 2,705
Storage Withdrawal (Other Three Fields)? 0 0 0 0 0 0 0 0 381
Storage Withdrawal (Aliso) 0 0 0 0 0 0 0 0 0
Total Supply 2,355 2,355 2,355 2,705 2,705 2,705 2,705 2,705 3,086
DELIVERABILITY BALANCE (MM(cfd) Inv. As of 53 0 0 0 0 0 0 175 0
Reserve Margin 04/21 2% 0% 0% 0% 0% 0% 0% 7% 0%
OTF Month-End Storage Inventory (Bcf) 19 20 25 30 37 39" 41 46" 47 36
Aliso Month-End Storage Inventory (Bcf) 27 277 27 27 28 28" 28 34" 34 34
Total Storage Inventory 45 47 52 57 65 67 69 80 81 69

Source: Energy Commission Staff Analysis

Note: A ideal reserve margin target of 15% was unable to be achieved while maximizing injections to rebuild storage inventory.

Note 1: April demand was adjusted for 21 days of actual demand and 9 days of projections based on the California Gas Report.

Note 2:The storage injection and withdrawals represent average net injection or withdrawals for the month.
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Table 20: Gas Balance Optimistic Case

SoCalGas Monthly Gas Balance

SoCalGas Monthly Gas Balance NORMAL WEATHER

CGR Demand (MMcfd) Apr May Jun Jul Aug Sep Oct Nov Dec
Core N/A 761 655 614 618 636 718 1,058 1,494
Noncore including EG N/A 1,053 1,174 1,430 1,595 1,548 1,263 1,012 1,059
Wholesale & International N/A 350 326 360 412 409 362 384 494
Co. Use and LUAF N/A 28 28 31 34 33 30 31 39
Subtotal Demand r 2,247 2,192 2,183 2,435 2,659 2,626 2,373 2,485 3,086
Storage Injection (Other Three Fields)? 55 163 172 220 46 125 162 0 0
Storage Injection (Aliso) 0 0 0 50 0 34 150 0 0
Storage Injection Total 55 163 172 270 46 159 312 0 0
System Total Throughput 2,302 2,355 2,355 2,705 2,705 2,785 2,685 2,485 3,086
Supply (MMcfd)
California Line 85 Zone 60 60 60 60 60 60 60 60 60,
Wheeler Ridge Zone 765 765 765 765 765 765 765 765 765
Blythe (Ehrenberg) into Southern Zone 630 630 630 980 980 980 980 980 980
Otay Mesa into Southern Zone 30 30 30 30 30 30 30 30 30,
Kramer Junction into Northern Zone 600 600 600 600 600 550 550 550 550
North Needles into Northern Zone 270 270 270 270 270 400 400 700 700,
Topock into Northern Zone 0 0 0 0 0 0 0 0 0
Sub Total Pipeline Receipts 2,355 2,355 2,355 2,705 2,705 2,785 2,785 3,085 3,085
Storage Withdrawal (Other Three Fields)2 0 0 0 0 0 0 0 0 1
Storage Withdrawal (Aliso) 0 0 0 0 0 0 0 0 0
Total Supply 2,355 2,355 2,355 2,705 2,705 2,785 2,785 3,085 3,086
DELIVERABILITY BALANCE (MMcfd) Inv. As of 53 0 0 0 0 0 100 600 0
Reserve Margin 04/21 2% 0% 0% 0% 0% 0% 4% 24% 0%
OTF Month-End Storage Inventory (Bcf) 19 207 25 30 37 39" a2 47" 47 47,
Aliso Month-End Storage Inventory (Bcf) 27 277 27 27 28 28" 29 34" 34 34
Total Storage Inventory 45 47 52 57 65 67 72 81 81 81

Source: Energy Commission Staff Analysis

Note: A ideal reserve margin target of 15% was unable to be achieved while maximizing injections to rebuild storage inventory.

Note 1: April demand was adjusted for 21 days of actual demand and 9 days of projections based on the California Gas Report.

Note 2:The storage injection and withdrawals represent average net injection or withdrawals for the month.
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SoCalGas performed andincludedinits 2019 Summer Technical Assessment3” whatit callsa “mass
balance.” It provides additional variation on the staff cases described above but assumes more extreme
conditions, creating bookend cases. The SoCalGas mass balance differsin thatit converts the demand
forecastfrom daily to monthly values, discounts pipeline capacity by an additional 5to 15 percent, and
runs only through October 2019. While staff’s gas balances also use different assumptions about how
much gas isavailable at KramerJunction and Otay Mesa, SoCalGas’ worst case assumes loss of both Line
235-2 and Line 4000 whereas staff’s gas balance assumes atleast one of those linesin service. SoCalGas’
best case assumes amore optimistictimelineforreturn to service of Line 4000.

MITIGATION MEASURES

With this fourth summer of capacity reductions onthe natural gas systemin Southern California causing
continued risk of interruptions in electricity service, the assessment group recommends continuing most
of the mitigation measures implemented previously and adding several others. Some of the mitigation
measures proposed have notbeenimplemented, such as contracting for liquefied natural gas (LNG).
Energy Commission staff and its consultants believe procuring LNG could have helped avoid some of the
price spikes seen duringthis pastyearand implementing this measure should be considered.*® To the
extentthat any of the existing measuresin place now involve tariffapprovals by either the CPUCor the
Federal Energy Regulatory Commission that expireand need to be extended, the assessment group’s
mitigation monitoring effort willidentify and remind the appropriate parties to seek extension. This
section does notaddressimplementation butinstead describes the new mitigation measures the
assessment group recommends exploring.

First, the analysis shows that frequent use of OFOs during the past summerand winter, and that
SoCalGas will likely continue to rely onthem as long as the outages continue. The technical assessment
group recommends thatthe CPUC continue its effortstorevise the OFO penalty structure to minimize
the economicimpact of OFOs. The CPUC has an open proceedingto address the modification of OFO
noncompliance chargesin orderto provide some cost relief to end-use electricgeneration customers
and a proposed decision has been issued forthe voting meeting of May 30, 2019.3° If the CPUC adopts
changesto the current OFO penalty structure as a result of the open proceeding, CPUC staff may study
the impacts of these changes before summer 2020 to determinetheireffectiveness. Additionally, the
CPUC has an open proceeding on core customer balancing requirements. Currently, core customers
balance theirburnto a forecast rather than to actual usage.*° If balancing requirements are modified to
more closely reflect actual operating conditions, the results may reduce the number of OFOsissued and
leadto less system stress.

37http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/News _Room/NewsUpdates/2019/SoCalGas%20S
ummer%202019%20Technical %20Assessment%20040219.pdf

38 EIA reported that liquefied natural gas imports played a key rolein reducing pricespikes in New England this
winter, https://www.eia.gov/naturalgas/weekly/archivenew _ngwu/2019/04 18/ .

39 The Petition for Modification of OFO Noncompliance Charges is the subject of proceedings A.14-06-021/14-12-
017.The proposed decisionis availableat:
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M285/K085/285085989.PDF.

40 Core balancingis thesubject of proceeding A.17-10-002.
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Second, the assessment group recommends that the CPUC consider revising the Withdrawal Protocol in
the short-term, which may increase system reliability and could decrease the number of OFOs and
curtailment of electricgeneration customers. The use of Aliso Canyon inthe long-term will be
determinedinthe CPUCAIliso Canyon Oll. Anytime that demand exceeds pipeline supplies, withdrawals
fromstorage are needed. Compoundingthe issue is the rate at which gas travels — approximately 30
miles per hour — making proximity animportantfactorin assessing responsetime to peak demand.
There may be days whenintraday demand increases at such a rapid rate that gas flowingin from
transmission pipelinesis notable toreach the Los Angeles basinintime to meet the rise in demand.
Thus, the need to use underground gas storage continues to be a reality to meet hourly demands. The
Aliso Canyon Withdrawal Protocol, revised by the CPUCon November 2, 2017, may affect SoCalGas’
ability torespondto peak demandincreases when the combined non-Aliso storage fields and flowing
pipelinesupplies are notable to meet peak demandintime. The CPUC should considerrevising the
Withdrawal Protocol, which may increase system reliability, and could decrease the number of OFOs
and curtailment of electricgeneration customers. A possible revision could be to allow the OFO levelto
trigger Aliso Canyon withdrawals.

Third, SoCalGas recently made aslight modification to the OFO formulato help reduce the number of
low OFOs. The settling parties to the Second Daily Balancing Settlement Agreement should work with
SoCalGas to verify whetherthere are other refinements that could be made to the OFO formulato
decrease the incidence of OFOs.

Fourth, continue to consider ways to make injection capacity accessibleto customers with injection
rights as was done in 2018 through the Second Injection Enhancement Plan.*!

Fifth, the assessment group suggests that the CPUC research whetherthereisaninteraction between
the Gas CostIncentive Mechanism (GCIM) and pipeline utilization. If such alinkis established, the CPUC
should review the GCIM mechanism to determine what modifications would be appropriate.

Sixth, SoCalGas should continueto work six days a week and 12 hours perday to complete maintenance
work on critical transmission pipelines as the company agreed todo inresponse to a February request
to expeditethat work by the CPUC’s Energy Division and Safety and Enforcement Division. The CPUC
remains concerned about the management of the pipeline outages and has committed to continue
monitoringthe situation closely to ensure thatall appropriate measures are broughtto bear to reduce
the outages.

Seventh, SoCalGas should optimize the timing of discretionary maintenance to maximize injections while
still minimizingsummerand winter peak season maintenance. SoCalGas should provide additional
information onits maintenance outlook and schedule, including timing and whether the maintenanceis
required by a regulating agency, such asthe CPUC, DOGGR, or the Pipelineand Hazardous Materials
Safety Administration.

CONCLUSION

The SoCalGas system continuesto operate atless than full capacity due to significant pipeline outages
and continuingrestrictions on use of the Aliso Canyon gas storage facility. About twicethe amount of

41 Advice Letter 5275-A-G: https://www.socalgas.com/regulatory/tariffs/tm2/pdf/5275-A.pdf.
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storage inventory was used this past winterthan the priortwo winters, which means more natural gas
needstobeinjected torefill storage inventory to protect electricgeneration forsummerand winter
reliability. Achieving asufficientJuly 1, 2019 storage inventory leveland corresponding withdrawal
capacity will require maximizinginjections when demand isless than receipt point capacity. More than
7.5 Bcf wasinjected into storage in April, which puts SoCalGas on track to achieve this goal. The
reductionin pipeline capacity and uncertainJuly 1, 2019 inventory creates athreat to electricreliability
this summer, which could resultin customers being asked to reduce their electricity use. This threatis
partially offset by the lower minimum generation requirement for electricreliability.

The outlook for winter 2019-20 is dependent on when the pipelines returned to service and whether
restrictions on Aliso Canyon are eased. If the pipeline outages continue, it may be difficult for SoCalGas
to fill storage to a level sufficient to ensure energy reliability throughout the winter. The biannual
storage field shut-ins required by the new DOGGR rules decrease the system’s flexibility and make
injection more difficult. Revising the Withdrawal Protocol may increase flexibility. If the pipelines remain
out of service, filling storage will depend on the weatherand demand. The potentialfor the pipeline
outagesto end meansthat the situation may finally be getting better.

Last winter, SoCalGas made more calls forvoluntary curtailments of electricgeneration, and more gas
was used from Aliso Canyonthaninany other priorseason since the Aliso Canyon gas leak occurredin
late 2015. The continuous stretch of cold weatherthis past winter provided asharpillustration of how
fast storage inventories can dwindle and how quickly storage withdrawal capacity can decline. Given the
experience of winter 2018-19, the CPUC should consider whether the current Aliso Canyon capacity is
adequate to ensure summerand winter reliability. To avoid service interruptions this summerand to
mitigate potential price spikes, the CPUCshould require SoCalGas to fix their pipelines as soon as
possible and consistent with the currentschedules. Beyond that, itappears the electricsystemis at least
situatedslightly betterto absorb the gas limitations this year due to some of the electricsystem
transmission upgrades and hydro conditions.
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APPENDIXA: SoCalGas System Map

Southern California Gas Company Facilities
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APPENDIXB: Updated List of Mitigation Measures Including All Measures
Proposed Since April 2016

Prudent
Aliso Canyon
Use

1. Make at Least 15 Bcf Stored At Aliso Canyon Availablefor ElectricSystem
Reliability, Includingthe Summer

2. Efficiently Complete the Required Safety Review at Aliso Canyon to Allow Safe Use
of the Field

3. Implement Tighter Gas Balancing Rules

4. Modify Operational Flow OrderRule

5. Call Operational Flow Orders Soonerin Gas Day

Tariff 6. Provide Market Information to Generators Before Cycle 1Gas Scheduling

Changes 7. Consider California SO market changes that increase gas-electric coordination
8. Increase Electricand Gas Operational Coordination
9. Establish More Specific Gas Allocation among Electric Generators In Advance of
Curtailment

Operational | 10. Determine Whetherthe Reliability Benefits of Deferring Any Gas Maintenance

Coordination

Tasks Outweigh the Safety Risks

11. Update Physical Gas Hedging Practice

12. Update Economic Dispatch Practice

LADWP

Operational | 13. Update Block Energy and Capacity Sales Practice

Flexibility 14. Explore Dual Fuel Capability
15. Ask customersto Reduce Natural Gas and Electricity Energy Consumption
16. Expand Gas and ElectricEfficiency (EE) Programs Targeted at Low Income
Customers
17. Expand Demand Response (DR) Programs

Reduce 18. Reprioritize Existing Energy Efficiency Towards Projects with Potentialto Impact

Natural Gas | Usage

and 19. Reprioritize Solar Thermal Program Spending to Fund Projects for Summerand by

Electricity end of 2017 and add/accelerate solar PV programs

Use 20. Accelerate Electricity Storage

Market

Monitoring | 21. Protect California Ratepayers

Gas-targeted | 22. Develop and Deploy Gas Demand Response (DR) Program

Programsto

Further

Reduce

Usage 23. Develop and Deploy Gas Cold Weather Messaging

Winter 24. Create Advance Gas Burn Operating Ceiling for ElectricGeneration

Operations | 25. Keepthe Tighter BalancingRules

Changes 26. Modify Core Balancing Rules

Use of Gas

from Aliso

Canyon 27. Update the Aliso Canyon Withdrawal Protocoland Gas Allocation Process
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Reduce Gas
Maintenance
Downtime

28. Submit Reports Describing Progress on Restoring Pipeline Service

Increase Gas
Supply

29. Identify and solicit additional gas supply sources including more CA Natural Gas
Production

30. Prepare toBuy LNG

Refineries

31. Monitor Natural Gas Use at Refineries and Gasoline Prices

Added
Summer
2017

32. Increase Gas Inventories at the Other SoCalGas Storage Facilities

Added
Winter
2017-18

33. Delay LADWP's Transmission Upgrade Work

34. Use More Gas From Aliso Than Last Winter

35. Turn Thermostats Down and Deploy More Smart Thermostats

36. Use Electricity Generators’ Generation Shiftto Help Reduce Gas Demand/Preserve
Inventory

37. Update Section 715 Report's Aliso Canyon Inventory Target for New
Circumstances

38. Bring LNG to Otay Mesa if Cannot Acquire Pipeline Capacity

39. Monitorand Communicate Constantly, Including to Public

Added
Summer
2018

40. Buy LNG to assure that up to 230 MMcfd can reach Otay Mesa on a firm basis

41-Coordinate with gas customersto ensure they are prepared to respond to both
High and Low operational flow orders

42. Give the SoCalGas operational hub permission to buy gas to fill the receipt points
to full capacity when capacity would otherwise go unused

43. Expedite any pendingtransmission upgrades that would furtherreduce the EG
minimum generation requirement

44. Monitorthe “Energy Infrastructure Demand Response Act of 2018” to ensure
Californiais considered as aregion for any DOE-sponsored demand response pilot
programs.

New
Summer
2019

45. Revise OFO penalty structure.

46. Revise the Aliso Canyon Withdrawal Protocol.

47. Revise the OFO formula.

48. Help injectors use available pipeline capacity orinjection capacity

49. Research anyinteraction between the gas costincentive mechanism and pipeline
utilization.

50. Maximize maintenance work onthe weekends to expeditethe schedule of repairs
and whendemandislowerand price spikes are less likely to occur.

51. Optimize the timing of discretionary maintenance to maximize injections.

Source: Staff Analysis
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APPENDIXC: Glossary of Terms

Bcf Billion cubic | Unit of measurementforgas storage inventory.
feet

EG Electric Power plantgeneration.

Generation
1-in-10year | 1-in-10year | The term 1-in-10-yearrepresents the warmest condition expected to
occur once in 10 yearsand is used for planning capacity needed to serve
noncore customers.

DOGGR Divisionof | California Government Agency that prioritizes protectingthe publicand
Oil, Gas, the environmentinits oversight of the oil, natural gas, and geothermal
and industriesin California.

Geothermal
Resources

DR Demand Programs that ask customers to conserve energy.
Response

EE Energy Programsthat lead to lower consumption of energy.
Efficiency

GCIM Gas Cost The gas cost incentive mechanisms established by the California Public
Incentive Utilities Commission encourage utilities to procure natural gas at or
Mechanism | below abenchmark price. The benchmark price is based on a basket of

monthly and some daily natural gas price indices.

High OFO High High operational flow orderis called by the gas company whenthere is
operational | too muchsupplyto meetdemand.
flow order

LNG Liquified LNG could be delivered tothe Energia Costa Azul in Baja, California.
Natural Gas

Low OFO Low Low operational floworderis called by the gas company when there is
operational | insufficientsupply to meetdemand
flow order

MMcfd Million Unit of measurement for gas demand.
cubicfeet
perday

MSSC Most Severe | The balancing contingency (outage)event, due to a single contingency,
Single that would resultin the greatestloss (measured in MW) of resource
Contingency | output. It affects the amount of reservesthat an electricbalancing

authority must carry for reliability.

Mw Megawatts | A unitof powerequal toone million watts, used as a measure of the

output of a generating station.
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NERC North NERC is a not-for-profitinternational regulatory authority whose
American missionisto assure the effective and efficient reduction of risks to the
Electric reliability and security of the grid.
Reliability
Corporation
OFO Operational | Operatingtool used by SoCalGasto its customersto bring supply and
flow order demandinto balance.
QFs Qualifying | The PublicUtility Regulatory Policies Act of 1978 (PURPA) established a
facilities new class of generatingfacilities, known as qualifying facilities, which
receive special rate and regulatory treatment. These can be qualifying
small power production facilities and qualifying cogeneration facilities.
Rule 23 Rule 23 Rule 23 curtailments refers to curtailments of all noncore customers
Curtailment | Continuity | accordingto the orderspecifiedin SoCalGas Tariff Rule 23.
of Service
and
Interruption
of Delivery
Sendout Sendout Total gas produced, purchased (including exchange gas receipts), or net
withdrawn from underground storage within aspecified timeinterval,
measured at the point(s) of production and/or purchase, and/or
withdrawal, adjusted for changesin local storage quantity. It comprises
gas sales, exchange, deliveries, gas used by company, and unaccounted
for gas. Expressed invarious units such as therms, Btu, cubic feet, etc.
Shut-in Shut-in Shut-in refersto stopping production at anatural gas well orall wells at
a natural gas storage field.
SIMP Storage SoCalGas'SIMP is a program that identifies and mitigates potential
Integrity storage well safety and/orintegrity issues.
Manageme
nt Program
SoCalGas Southern Natural Gas Company operating within California, subsidiary of Sempra
California Utilities.
Gas
Company
Voluntary Voluntary SoCal Gas Control asks electricgenerators to reduce theirgasusein
Curtailment | curtailment | orderto reduce stresson the systemandindoingso hopestoavoid

mandatory curtailments underRule 23.
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Withdrawal | Aliso Conditions underwhich SoCalGas can withdraw natural gas from the

Protocol Canyon Aliso Canyon Natural Gas Storage Facility. The Aliso Canyon Withdrawal
Withdrawal | Protocol and subsequentclarifying documents can be found here:
Protocol http://cpuc.ca.gov/uploadedFiles/CPUC Public Website/Content/News

Room/News and Updates/11.2Protocol%20PUBLIC%20UTILITIES%20C
OMMISSION.PDF
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