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QUESTION 11.1:

Please provide all studies in SoCalGas’ possession that address the need to operate the SoCalGas system within a 5 percent plus and minus tolerance while the prohibition on injections at Alison Canyon is in force.

RESPONSE 11.1:

Please refer to the attached report.








QUESTION 11.2:

Please include all workpapers relied upon in preparing the studies, including all spreadsheet models in working Excel format.  Working Excel format requires all formulas and links to be intact.

RESPONSE 11.2:

SoCalGas and SDG&E object to this request on the grounds that it seeks confidential customer-specific information.  All workpapers used to prepare the report provided in Response 1 of this data request contain customer-specific and confidential information used to develop loading information for SoCalGas’ proprietary hydraulic model.





QUESTION 11.3:

Please provide a copy of all studies, assessments, memos, and briefings that SoCalGas has prepared to assess the operational limitations created by the temporary or permanent elimination of Aliso Canyon from SoCalGas’ storage operations.


RESPONSE 11.3:

SoCalGas and SDG&E object to this question to the extent it requests information subject to the attorney/client privilege or the attorney work product doctrine.  No information covered by this privilege and doctrine will be knowingly disclosed.  SoCalGas and SDG&E also object to this question on the grounds that it seeks confidential system information submitted to the CPUC pursuant to GO 66-C and PUC Section 583.





QUESTION 11.4:

Given the following table, which was taken from the Direct Testimony of Phillip E. Baker in A.14-11-004:
[image: ]


11.4.1.	Please confirm that the data presented in the table is currently correct, excepting Aliso Canyon.
11.4.2.	Please provide minimum withdrawal rate for each storage field listed, excepting Aliso Canyon.
11.4.3.	Please provide minimum injection rate for each storage field listed, excepting Aliso Canyon.

RESPONSE 11.4:

11.4.1.	The only changes to the table related to Goleta, Honor Rancho, or Playa del Rey are that the current working gas for Honor Rancho is 27 BCF and Playa del Rey is 1.9 BCF.
11.4.2.	Goleta: 50 MMcfd
Honor Rancho: 2 MMcfd
PDR: Can put a single well on and choke it back to any rate.
11.4.3.	Goleta: 14 MMcfd
Honor Rancho: 40 MMcfd
PDR: 25 MMcfd
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SOCALGAS/SDG&E INPUT TO DRAFT REPORT 
MARCH 11, 2016 DRAFT 


INTRODUCTION 


In order to quantify the potential system impact resulting from the limitations on the use of Aliso 
Canyon, hydraulic analyses must be performed.  A review of the Southern California Gas Company 
(“SoCalGas”) and San Diego Gas & Electric Company (“SDG&E”) gas transmission system comparing 
supplies into the system and demand leaving it is not sufficient.  Such an analysis can provide an 
indication of a problem if the difference between supply and demand is large, but such a 
comparison does not take into account the way the system responds to intra-day changes in 
demand and the resulting impact on system operating pressures.  Hydraulic analyses take these 
changing demand patterns into consideration and utilize industry-standard flow equations to 
calculate the resulting pressure changes throughout the pipeline network. 
Under the direction and guidance of the Reliability Task, SoCalGas performed hydraulic analyses of 
its system for four historical days selected by the Task Force, and assumed no supply was available 
from the Aliso Canyon storage field.  Results and findings were presented to the Task Force. 


EXECUTIVE SUMMARY 


The results of the hydraulic analyses produced several findings: 


• Without supply available from Aliso Canyon, the SoCalGas and SDG&E system can only 
tolerate a small loss of capacity or difference between expected supply and actual demand, 
approximately equal to 5% of the total demand. 


• While the electric generating plants (“EGs”) located in the Los Angeles basin receive supply 
directly from Aliso Canyon, the loss of Aliso Canyon as a supply source impacts customers 
system-wide, particularly those located on SoCalGas’ Southern System and on the SDG&E 
system. 


• Severe pressure drops in the Los Angeles basin are a possibility without supply from Aliso 
Canyon, and may result in a localized curtailment even with the system otherwise in 
balance. 


• The loss of Aliso Canyon jeopardizes system reliability in both the summer (April – October) 
and winter (November – March) operating seasons, potentially even on days with only 
moderate overall customer demand. 


HYDRAULIC SOFTWARE & MODELING 


DNV GL’s Synergi Gas software application provides advanced hydraulic modeling solutions for 
pipeline network assets.  DNV GL has over 44 years of industry-leading modeling software 
experience, and Synergi provides modeling of large, complex integrated multi-pressure level 
systems with full control over gas constraints (gravity, heating value and viscosity), equations of 
state, friction factor calculations, and heat transfer constants for both steady-state and transient 
analysis. 


The model of the piping system is constructed from non-linear mathematical equations based on 
the provided network information.  These equations represent network interconnection based on 
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Kirchhoff’s first law, which states that the flow into or out of a node in a network must sum to zero 
in order for mass to be conserved. 


The equation solutions provide predictions of pressures, flows, valve positions, pipe diameters, 
compressor powers and speeds, and storage field utilization factors. 


Adherence to Kirchhoff’s law allows development of a set of non-linear node continuity equations 
that are then solved with an iterative Newton-Raphson solution technique.  This solution technique 
simultaneously solves the system of independent equations.  Independence within the system of 
equations requires that the hydraulic network model must have at least one unknown node flow 
and at least one fixed pressure. 


The application solves all equations in terms of nodal pressure, and then computes the resultant 
facility flows, given that facility flows are expressed as functions of unique constants and upstream 
and downstream pressures.  The iterative process ideally results in a solution where all unknown 
facilities, unknown pressures, and unknown flows are solved to within the set tolerances. 


SoCalGas has created a detailed proprietary model of its gas transmission network, and has used it 
with Synergi to perform hydraulic calculations for over 30 years.  The model includes all 
transmission and storage assets (pipeline, compressor stations, valve stations, and storage fields) 
and all associated interconnects, locations for supply to be delivered to the system, and locations of 
demand on the system.  Hourly demand profiles are applied to these points of customer demand, 
which can be an aggregation of customers (such as a point of supply from the transmission system 
to a distribution system) or a specific customer facility (such as an EG plant). 


In contrast to demand, supply delivered to the system occurs on a relatively steady basis.  As would 
be expected, supply and demand are rarely in balance.  Any time when supply is less than the 
demand on the system, the system is said to be “drafting.”  Conversely, when supply is greater than 
demand, the system is said to be “packing,” so long as the ability to increase pack still exists.  
Because natural gas is a compressible medium, a pipeline can be used to store gas supply by 
operating between its minimum and maximum operating pressures, “packing” gas supply when the 
demand is low (and therefore operating nearer to the maximum operating pressure) and “drafting” 
gas supply when the demand increases (and operating towards the minimum operating pressure).  
The volume of gas that can be stored in a pipeline in this manner is often referred to as “linepack.” 


The SoCalGas and SDG&E system has very little pack and draft capability relative to other pipeline 
networks, such as the Pacific Gas & Electric Company’s system.  While SoCalGas and SDG&E can and 
do use the limited pack and draft capability they have to quickly meet localized changes in hourly 
demand, they depend upon their storage fields to replenish lost linepack through withdrawal 
(taking gas out of the storage field) or to absorb excess gas supplies through injection (putting gas 
into the field).More than anything else, it is the flexibility that their storage fields provide to the 
system that enable SoCalGas and SDG&E to maintain uninterrupted service to their customers. 


When SoCalGas’ engineers model the gas transmission system, they perform the same actions on 
the model that SoCalGas’ Gas Control Department does on the actual system.  Because supplies are 
fixed and delivered at a relatively constant rate, the engineer will simulate bringing on or cutting 
back storage supplies, opening or closing valve stations, and firing or turning off compressor station 
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units to meet the changing customer demand throughout the operating day, just as the operators 
at Gas Control would.  In order for a simulation to be successful, the engineer must: 


• Operate the system between its minimum and maximum operating pressures at all times; 
• Operate within the capacities of the transmission facilities; and 
• Fully recover system linepack. 


Exceeding maximum operating pressures presents safety risks, operating below minimum operating 
pressures jeopardizes continuous service to the distribution systems and customers, and fully 
recovering system linepack allows the simulated day to theoretically be repeated as often as 
necessary.  Extreme demand conditions are rarely single-day events and although recovering the 
system linepack is a requirement for the models to be successful, in reality the system rarely 
recovers its pack completely in a single day, and therefore system stress is incrementally increased 
the next day after a high sendout event. 


STUDY PARAMETERS & ASSUMPTIONS 


The Task Force identified four days of interest for hydraulic simulation.  Each day represented an 
unusual occurrence in the EG market segment: 


1. September 16, 2014: Los Angeles Department of Water & Power (LADWP) peak demand day 
2. July 30, 2015: Largest change in EG hourly demand 
3. September 9, 2015: Total peak EG demand day 
4. December 15, 2015: Winter day with high EG demand 


In order to capture the operational challenges on these days, SoCalGas assumed supplies for the 
simulation based upon a day-ahead forecast of demand, and then modeled the actual demand on 
that day.  This represents actual customer behavior on the SoCalGas system; absent a requirement 
to do otherwise, customers and shippers are under no obligation to deliver supply matching their 
actual usage, and instead rely upon SoCalGas’ storage to provide balancing services to absorb any 
daily differences.  Forecast demand, supply assumptions, and actual demand for the four days 
studied are summarized in Table 1 below: 
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Table 1 
Supply and Demand 


    9/16/2014 7/30/2015 9/9/2015 12/15/2015 


Description Peak 
LADWP 


Large EG 
hourly 
change 


Peak EG Winter + 
high EG 


Demand Forecast (MMcfd)         
  Core 730 1026 689 1697 
  Noncore Non-EG 930 840 875 875 
  EG 1807 1354 1654 684 
TOTAL   3467 3220 3218 3256 
Assumed Supplies (MMcfd)         
  CA Producers 60 60 60 60 
  Honor Rancho 1000 1000 1000 1000 
  La Goleta 340 340 340 340 
  Pipeline 2067 1820 1818 1856 
TOTAL   3467 3220 3218 3256 
Actual Demand (MMcfd) 3480 3189 3467 4023 
Imbalance (MMcfd) -13 31 -249 -767 


In all simulations, supply from SoCalGas’ Playa del Rey storage field was withheld from the 
calculation of supply necessary to balance the demand forecast, and held as an operational reserve 
instead to manage unexpected changes in demand. 


As shown in Table 1, assumed supplies were sufficient to meet the demand forecast, fully utilizing 
the withdrawal capacity at the Honor Rancho and La Goleta storage fields, and all transmission and 
storage facilities were assumed to be operational at full capacity (with the exception of Aliso 
Canyon).  Pipeline supplies could have been somewhat larger than assumed, thereby reducing the 
need for Honor Rancho and La Goleta supplies, but such an assumption would increase those 
pipeline supplies beyond that which has been historically delivered under similar conditions.  In any 
case, such a change would have had minimal effect on the simulation results. 


As also shown in Table 1, the actual demand on two days – September 16, 2014 and July 30, 2015 – 
was nearly equal to the demand forecast, whereas on the remaining two days – September 9, 2015 
and December 15, 2015 – actual demand was significantly greater than the forecast. 


It should be noted that none of the days requested by the Reliability Task Force for examination are 
particularly high demand days in total for the entire system.  Days where demand exceeds 3.2 
billion cubic feet per day (BCFD) are common in the winter.  
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RESULTS 


Hydraulic analysis showed no operational issues for the September 16, 2014 and July 30, 2015 
assessments.  System pressures were maintained within maximum and minimum limits at all times, 
and system linepack was fully recovered at the end of the simulated operating day.  This was largely 
because supply and demand were essentially in balance – the day-ahead demand forecast (and 
associated supplies) closely matched the actual demand on those days 


Results for both September 9, 2015 and December 15, 2015 showed operational issues without 
Aliso Canyon, due partly to the large difference between the expected supply and actual demand 
on these days, and the concentration of demand in the Los Angeles Basin. 


Examining September 9, 2015 first, results of the hydraulic analysis showed that, technically, the 
simulation was successful.  System pressures were maintained between the operational limits at all 
time, and system linepack was recovered.  However, a closer examination of the results shows that 
SoCalGas and SDG&E would have likely issued curtailment orders. 


Figure 3 shows the supply and demand profile for September 9, 2015.  Demand on the system 
exceeds supply from 8 AM through 9 PM, and all available supply is fully utilized beginning at 6 AM.  
No operating margin is available to the Gas Control department during this time. 


Figure 3 
September 9, 2015 – Load & Supply 
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Figure 4 is a schematic showing the relationship between the SoCalGas Northern and Southern 
Systems.  The Northern System is a primary supply source to the Los Angeles basin, but also 
provides support to the Southern System serving San Bernardino, Riverside, Imperial, and San Diego 
Counties.  The Southern System currently lacks supply diversity, and for the most part is dependent 
upon supply from a single interstate pipeline, with only a limited amount of support provided from 
Northern System.  SoCalGas and SDG&E have proposed new transmission pipeline and compressor 
station which would improve the Southern System’s integration with the rest of the SoCalGas 
system and will greatly expand supply diversity available to the Southern System, including supply 
from the Honor Rancho storage field; that proposal (A.13-12-013) is awaiting a decision from the 
California Public Utility Commission.  With the current system, when supplies delivered on the 
Southern System are insufficient to support its level of demand, SoCalGas can divert some of the 
Northern System supplies from the Los Angeles basin to the Southern System.  Normally, SoCalGas 
would then supplement this loss of supply to the Los Angeles basin with supply withdrawn from the 
Aliso Canyon storage field; however, in this scenario, that is not an option, and any Northern 
System gas supply delivered to the Southern System comes at the expense of the Los Angeles basin 


Figure 4 
The Northern System Supports the Los Angeles Basin and Southern System 
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Figure 5 shows pressure on the Northern System and at points in the Los Angeles basin near Los 
Alamitos on the east end and near El Segundo on the west. 


Figure 5 
September 9, 2015 – Northern System & L.A. Basin Pressures 


 


As shown in Figure 3, Los Angeles basin pressure is in a continuous decline from 6 AM through 5 
PM.  And while pressures eventually recovered and remained well above the minimum operating 
pressure, SoCalGas’ Gas Control Department would have had no way to know that would happen 
during the early morning hours.  When combined with the fact that all additional supply was fully 
utilized, as shown in Figure 1, it is very likely that according to standard operating procedures and 
assumptions, SoCalGas would have declared a partial curtailment of noncore customer demand 
sometime in the morning of September 9, 2015. 


Figure 3 3also shows that pressure declined steadily on the Northern System as well.  As explained 
previously, the Northern System supplies the Los Angeles basin, and even though pressure on the 
Northern System dropped, it was not operating at minimum pressures.  It is possible that sending 
additional supply to the Los Angeles basin, and consequently lowering the pressure on the Northern 
System, would slow the declining pressures in the Los Angeles basin enough that the need for a 
curtailment could be eliminated.  However, that is not an option in this scenario. 
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Figure 6 again shows the pressure on the Northern System and the pressure at Moreno Station.  
Moreno Station is the primary supply to the SDG&E system. 


Figure 6 
September 9, 2015 – Northern System & Moreno Pressures 


 


Pressure at Moreno Station fell to near its minimum operating pressure despite receiving Northern 
System supplies.  Had somewhat more supply been delivered from the Northern System to the Los 
Angeles basin as previously described to potentially prevent a curtailment in the Los Angeles basin, 
a curtailment on the Southern System would have been required instead.  Furthermore, pressures 
at Moreno Station, while just above minimum, are close enough to the minimum value that 
SoCalGas would have also declared a curtailment of noncore customer demand in late 
morning/early afternoon even with some additional supply from the Northern System. 


As stated previously, this 250 MMcfd difference between the demand forecast and the actual 
demand technically resulted in a successful simulation, but nevertheless would have resulted in 
some noncore customer curtailment.  In order to raise pressures in the Los Angeles basin and at 
Moreno Station enough to avoid a customer curtailment, SoCalGas determined that another 100 
MMcfd of supply would be necessary.  Therefore, the maximum difference between the expected 
supply and actual demand that can be tolerated without Aliso Canyon supply is estimated at 150 
MMcfd (alternatively, this can also be viewed as the maximum supply shortfall that could be 
tolerated).  Thisfigure of 150 MMcfd was used in further analyses to quantify the frequency of 
curtailment without Aliso Canyon. 
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For December 15, 2015, the hydraulic results showed that a nearly 800 MMcfd difference in the 
demand forecast (or, equivalently, an 800 MMcfd loss of supply) is simply too much for the system 
to overcome without the benefit of Aliso Canyon withdrawal supplies.  Pressures dropped 
significantly and continuously across the entire system, and system linepack was severely depleted 
at the end of the simulated operating day. 


Figure 7 shows the demand and supply profile simulated for December 15, 2015.  Demand 
exceeded supply at all times of the day until the late hours, and as in the September 9, 2015 
simulation, all available supply was fully utilized for the entire day beginning at 6 AM – once again, 
making no operating margin available for the Gas Control Department. 


Figure 7 
December 15, 2015 – Loads & Supplies 


 


As shown in the demand profile, a winter natural gas profile has two peaks: one in the morning as 
people wake up, turn the heater up, shower, and get ready for work; and a second in the evening 
when people return home.  Typically, demand falls enough relative to supply after the morning 
peak such that the system can recover some linepack before the evening peak.  In this simulation, 
however, there was no opportunity to recover linepack after the morning peak because supply 
never exceeded demand.  This results in the continuous loss of linepack throughout the operating 
day, as shown in Figure 8, and any curtailment of customer demand on December 15, 2015 would 
have continued into at least December 16.  
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Figure 8 
December 15, 2015 – System Linepack 


 


As can be seen in Figure 8, the loss of linepack is most noticeable on the Northern System as 
SoCalGas once again tries to support both the Southern System and Los Angeles basin as described 
previously.  
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Figure 9 shows the pressure on the Northern System and in the Los Angeles basin near Los Alamitos 
and near El Segundo.  Pressure on the Northern System never recovers at the end of the operating 
day and pressures in the Los Angeles basin approach minimum levels during both the morning and 
evening peaks. 


Figure 9 
December 15, 2015 – Northern System & L.A. Basin Pressures 


 


Furthermore, Los Angeles basin pressures (Los Alamitos and El Segundo) fell rapidly, continuously, 
and significantly from 6 AM until 8 AM.  This rapid drop would have been enough to require 
SoCalGas to declare a curtailment of noncore service early in the day, likely lasting at least 
throughout the remainder of the day..  
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Figure 10 shows pressure on the Northern System and at Moreno Station on the Southern System.  
The continuous loss of pressure on the Northern System leads to ineffective support to Moreno 
Station between the hours of 6 PM and 10 PM.  As shown in the figure, pressures equalize, at which 
point gas stops flowing from the Northern System towards Moreno Station, which results in the 
pressure drop at Moreno at this time.  Here, too, SoCalGas would have likely declared a curtailment 
of noncore service on the Southern System before 6 PM. 


Figure 10 
December 15, 2015 – Northern System & Moreno Pressures 


 


At the request of the Task Force, SoCalGas re-examined this December 15, 2015 day with the 
assumption that 5% daily balancing would be implemented.  Per SoCalGas’ and SDG&E’s daily 
balancing proposal, noncore customers would be required to balance to within 95% of their actual 
usage, not forecast1.  That means that for this 4.023 BCFD demand conditiongas supplies would 
increase from 3.256 BCFD assumed previously to 3.822 BCFD.  


                                                           
1The core market would be required to balance to within 95% of their forecast demand under SoCalGas’ and 
SDG&E’s daily balancing proposal. 
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Not surprisingly, this extra gas supply helps significantly.  Figure 11 shows that supply can now help 
recover linepack between the morning and evening peak demand periods, and linepack is fully 
recovered across the entire system at the end of the operating day. 


Figure 11 
December 15, 2015 (5% Balancing) – Loads & Supplies 
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Figure 12 shows pressure improvement in the Los Angeles basin. 


Figure 12 
December 15, 2015 (5% Balancing) – Northern System & L.A. Basin Pressures 


 


Note, however, that the El Segundo area still experiences a sudden and continuous pressure drop 
from 6 AM through 9 AM.  While not as severe as previously examined, the extra supply from the 
interstate pipelines cannot travel quickly enough through the pipeline network to the pressure drop 
on the west side of the Los Angeles basin.  It is still very likely that SoCalGas would declare a 
noncore customer curtailment localized to the El Segundo area even with 5% daily balancing under 
this type of demand condition. 
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