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I. INTRODUCTION AND PURPOSE

Please state your name, title, and business address.

My name is Erfan Hakimian. I am the Director of Transmission/Distribution
Planning and Contracts for Public Service Company of New Mexico (“PNM” or
“Company”). My business address is 2401 Aztec Road NE, Albuquerque, NM

87107.

Please summarize your educational and professional qualifications.

PNM Exhibit EH-1 describes my educational and professional qualifications.

What is PNM requesting in this case?

PNM is seeking a certificate of public convenience and necessity (“CCN”) for 30
MW (120 MWh) of battery energy storage systems (“BESS”) consisting of five 6
MW, 4-hour batteries on five PNM distribution feeders (the “BESS Project”). The
BESS will be located at five different locations in PNM’s service territory on

PNM’s distribution system. The locations are described later in my testimony.

Has PNM previously requested a similar CCN?

Yes. On May 3, 2023, PNM filed an application for a CCN for installation and

operation of 12 MW of distribution-sited BESS, which was approved by final order
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on December 21, 2023.! PNM is now seeking approval for a second phase of

distribution-sited BESS.

What is the overall purpose of distribution-sited energy storage systems and

what are the benefits?

Distribution-sited energy storage systems are a tool that provides benefits to
customers and PNM’s distribution system, including increased hosting capacity,
allowing for increased interconnection of distributed energy generation (“DG”),
storage of excess solar energy to better align energy production with times of
system need, a commensurate reduction in the need to procure high-priced energy
during times of peak system need, firming capacity, and provision of ancillary
services. On August 24, 2024, PNM provided the Commission with a study, “Rule
568 Hosting Capacity Improvement Solutions” (“Rule 568 Study”), performed by
1898 & Co.,> which identified 18 distribution feeders as either having reached
hosting capacity limits or nearing hosting capacity limits. The Rule 568 Study
identified efficient ways to increase hosting capacity on constrained feeders to

allow more interconnection of DG. The Rule 568 Study is attached as PNM Exhibit

! Case No. 23-00162-UT.
21898 & Co. is the management, technology, and cybersecurity consulting arm of Burns & McDonnell.
See https://1898andco.burnsmed.com/.
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EH-2. PNM analyzed the Rule 568 Study in selecting the five sites proposed in this
application but looked at an additional site in Alamogordo where the feeder is
nearing hosting capacity limits and where there is an existing distributed sited DG

system.

Where does PNM propose to deploy the BESS as part of this application?
For this applications PNM is proposing to co-locate the batteries at five locations
within PNM’s service territory, including:

1. Alamogordo Otero site on Alamogordo feeder A10012

2. San Miguel site on Arriba feeder 11

3. Deming site on Hondale feeder 12

4. Meadow Lake site on El Cerro feeder 11

5. Rio Communities site on Jarales feeder 12
All five sites are within existing PNM solar generation facilities at the distribution
level. As in Case No. 23-00162-UT, co-locating the BESS with existing PNM solar
generation sites streamlines the process, since PNM already has control of the
locations, and in most cases, there are no additional permits or reviews required.
One of the facilities in Valencia County, Jarales feeder 12, is within the City of Rio
Communities. If a CCN is granted, prior to commencing any construction, PNM or

its contractor will obtain all necessary governmental permits and comply with all
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applicable zoning and building requirements with respect to the construction and

operation of the BESS.

What is the purpose of your testimony?

The purpose of my testimony is to:
1. Describe the current state of hosting capacity on the PNM distribution
system;
2. Identify potential solutions to increase hosting capacity on PNM'’s

distribution system, including the utilization of BESS;

3. Describe the proposed 30 MW of BESS and explain the analysis of the sites,

and;

4. Outline the potential benefits of BESS, demonstrating that these systems are
in the public interest, and explain how the BESS meets certain criteria for
approval of a CCN under Section 62-9-1(E) of the Public Utility Act

(“PUA”) .

II. HOSTING CAPACITY OF THE PNM DISTRIBUTION SYSTEM

Describe the features and purpose of PNM’s electric utility distribution

feeders.
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A traditional distribution feeder, or distribution line, carries electricity from a utility
substation to the customer’s point of connection with the grid. Integration of
distribution-sited batteries, solar photovoltaic (“PV”) and other DG systems
necessitate new technology or facility upgrades to manage multi-directional power
flows on the distribution feeders, meaning instances where there are power flows
from the substation onto the distribution feeder, or vice versa. PNM’s distribution
system includes both overhead and underground facilities, with different types of
configurations and equipment. A feeder is generally comprised of conductor,
underground cable, circuit breaker(s), protective relay(s), poles, insulator(s),
recloser(s), voltage regulators, capacitors, switches, switchgear, fuses, and load

serving transformers.

How is PNM’s hosting capacity defined?

Hosting capacity is the physical limit of simultaneous power generation, measured
in kilowatts (“kW?”), that can safely be “hosted” (or flow) on a distribution feeder.
Once the hosting capacity or physical limit has been reached on a distribution
feeder, interconnection of more power generation on the feeder will cause thermal
overloads to the feeder and its associated equipment, which creates potential public

safety and risk of equipment damage or destruction.
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Do distribution feeders have operational and design standards and are there
limitations on how much energy they can carry?

Yes. Distribution feeders have operational and design standards as well as physical
limitations on the amount of energy they can carry; each of which help ensure
power is safely and reliably delivered to the customer. The amount of energy that
can safely flow on a distribution system is established by national standards such
as those set by the American National Standards Institute (“ANSI”).? Equipment
manufacturers and equipment specifications determine the amount of energy that
can flow through the equipment within physical limitations. ANSI, combined with
the national electrical safety code (“NESC”)* and industry/equipment standards,
including those established by the Institute of Electrical and Electronics Engineers
(“IEEE”),> ensure the amount of energy that flows on a distribution facility and
through the customer interconnection is operating within nationally recognized
safety and reliability guidelines. These standards are necessary to ensure both the
utility’s and customer’s equipment and the public’s safety are protected. If the
amount of energy flow exceeds these standards, the risk for a public safety event,
equipment failure, degradation of equipment life increases in likelihood. The

physical limits of a distribution facility include standards for both voltage and

3 See https://www.ansi.org/.
4 See https://standards.ieee.org/products-programs/nesc/.
3 See https://www.ieee.org/.
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current. Voltage limits are established to ensure that both distribution equipment
and customer owned equipment function within a specified voltage operating range
that is predetermined by the national standards and the equipment manufacturers.
If those identified voltage limits are not maintained, it could cause equipment
failure and/or system operating issues. Voltage standards limits are set by ANSI
and PNM adheres to those limits. Current rating limits are established for the same
reason. Current ratings establish the maximum amount of current in amperes that
can safely flow through the distribution feeders. Exceeding these limits can degrade

equipment that could potentially lead to equipment failure and safety risks.

How does DG increase feeder capacity risks for PNM?

Traditionally, distribution circuit power flowed in one direction: from the
generation plant to transmission, then to the substation, through distribution lines
and then to the customer’s point of interconnection. With the integration of DG,
such as solar and energy storage systems, energy flow on distribution circuits has
become bi-directional. In addition, DG resources such as solar, inject energy into
the system intermittently. The amount of energy produced by a DG facility cannot
always be fully absorbed by the customer load present at any given time on that
circuit. As such, the presence of excess energy on the distribution system can cause

reverse power flow on the distribution system and can also cause flows that exceed
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the feeder ratings. As mentioned above, it is a utility’s obligation to ensure
distribution feeders are sized properly so that the magnitude of power flow in either
direction does not exceed the feeder ratings under the wide variety of expected
conditions (feeder generation output vs. feeder load) and ensure the equipment
specification ratings and ANSI standards are maintained at all times. When net load
(amount of load on a feeder left after subtracting the amount of generation present
on the feeder at any given time) or the total generation flowing on a feeder exceeds
equipment ratings, equipment can degrade and fail due to thermal overloads, and
public safety could be at risk. In addition, when the amount of energy flow in either
direction exceeds the feeder rating, voltage quality issues appear that can negatively
impact customer equipment, such as refrigerator compressors, digital, or computer
equipment. As more DG such as PV are added to the feeders, the risk for exceeding
feeder ratings increases. The distribution feeder and its equipment must be able to
safely and reliably transport energy, especially at times when the generation or

customer load is at its maximum.

The final order in Case No. 23-00162-UT states that “Applicants [for a CCN
for energy storage systems| should submit data demonstrating voltage and
power quality issues on the feeders where the proposed battery storage

systems are to be located.” Has PNM provided that data?
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Yes. PNM Exhibit EH-2, Appendix 7.0, and PNM Exhibit EH-3 contain the
voltage, current and power quality data for feeders that are at or near hosting
capacity and could have power quality issues. The five feeders where PNM is

proposing installing BESS on are included in those exhibits.

Do you have an illustration of how increased DG on a distribution feeder
impacts the system?

Yes. PNM Figure EH-1 below, which was previously provided by PNM witness
Omni Warner in Case No. 23-00162-UT,® demonstrates how a distribution feeder
operates with increasing risk of failure as it hosts additional DG. As more feeders
operate at or near their hosting capacity limit, PNM must modify the facilities to
ensure continued safe and reliable operation of the distribution system. These
planned modifications need to accommodate the interconnection of additional
customer-owned DG pursuant to Rule 568, as well as programs such as community
solar. Phase I of the community solar program includes approximately 125 MW of
DG in PNM’s service territory, while the next phase of that program will add an

additional 185 MW to the PNM distribution system.’

6 Case No. 23-00162-UT, Direct Testimony of Omni B. Warner at p. 8 (May 3, 2023).

7 PNM anticipates the first community solar facilities coming online in the third quarter of 2025, with the
entire first tranche of 125 MW online by the end of 2026. No RFP has been issued for the second tranche of
185 MW as of the time of this filing.
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“Solar saturation” refers to a situation where PV systems are generating more
electricity than the system can use, and that the feeder can safely handle.
Distribution feeders in these scenarios approach or exceed their hosting capacity

limits or the amount of DG they can safely host.

PNM Figure EH - 1

A Minimum .9xF§eder
Load Served Rating
L]
I'd
4
/
,/
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reverse power flow ’, reverse power flow
o
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"'
- - -
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Reliability & Safety Risk

Has PNM performed any studies or obtained detailed data to address feeders

at solar saturation or nearing saturation?

10
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Yes. Based on the updated Rule 568 Study results, PNM has 18 feeders at or nearing
hosting capacity limits. The Rule 568 Study included engineering plans for
solutions designed to increase hosting capacity on these distribution feeders. The
study provides a variety of options that were analyzed, including traditional feeder
upgrades, BESS, dedicated feeders, or some combination of these solutions. A cost-
benefit analysis (“CBA”) was performed for each feeder in order to identify the
most cost-effective solution for each. In addition, the Alamogordo feeder A10012
was identified and studied as that feeder has started to approach hosting capacity

limits.

What has PNM done to ensure new DG interconnections do not negatively
impact the grid?

PNM adheres to 17.9.568 NMAC to screen and safely interconnect DG that is less
than 10 MW nameplate capacity to its distribution system. Rule 568 establishes the
criteria by which PNM evaluates each DG interconnection. If the DG is under 50
kW and does not export more than 25 kW, it is processed through simplified
screening. If the DG is above 50 kW, but under 5 MW, it is evaluated using the
fast-track process. Any application above 5 MW, but under 10 MW, is evaluated
though a detailed study. Due to their size, the larger systems require a more detailed
study to ensure they don’t pose safety or operational risks. Interconnection

customers have the option to obtain a pre-application report which details the

11
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capacity of the specific locations of the proposed point of interconnection prior to
proceeding with their project. Supplemental reviews are required on any
application(s) that fail to meet the safety or reliability criteria in certain screens,
further studies must be performed to ensure the DG can be safety and reliability
interconnected to the system. If system improvement is needed to ensure safe

interconnection, those upgrades are identified in these studies.

How does PNM determine if a proposed DG interconnection may lead to solar
saturation?

PNM evaluates the feeder rating, plus the minimum daytime load, minus the DG
amount in MW. The total amount in MW cannot exceed the feeder rating in the
terms of voltage thermal limits. The transfer of energy, whether on the distribution
feeder in either direction, cannot exceed the limits set by national standards or
standard equipment ratings. Essentially, the total amount of energy in either

direction is evaluated to ensure those limits are not exceeded.

Does PNM already have feeders with aggregate DG interconnected near or
exceeding solar saturation?

Yes. As stated above, there are 18 feeders near or at their physical hosting capacity
limit. Of the 18 feeders, two feeders were already at their physical hosting capacity

limit, including State Pen feeder 12 and Los Morros feeder 12. Upgrades to relieve

12
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the constraints on were successfully completed on November 25, 2024, on Los
Morros feeder 12 to increase the hosting capacity on that feeder and the feeder was
opened for regular screening. A report was filed with the Commission on April 28,
2025,% which included the updated hosting capacity on those two feeders along with
engineering plans for State Pen feeder 12. PNM Figure EH-2 below provides the
list of the remaining 16 feeders near hosting capacity limits. As noted above,

Alamogordo feeder A10012 is also nearing hosting capacity limits.

PNM Figure EH-2
# Area Feeder
1 Alamogordo A10083
2 Las Vegas ARIB11
3 Valencia COLL12
4 Deming DEMW11
5 Valencia ELCE11
6 Deming GOLD13
7 Deming HOND12
8 Valencia JARA12
9 Albuquerque LOHO12
10 Albuquerque LOHO13
11 Albuquerque LOHO14
12 Valencia LSMO21
13 Sandoval PROG13
14 Albuquerque SCEN12
15 Albuquerque S0CO012
16 Valencia TOME12

8 Case No. 23-00072-UT, PNM’s Report on Variance Request No. 1 Pursuant to Commission Order (Apr.
28, 2025).

13
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III. POTENTIAL SOLUTIONS TO RELIEVE FEEDER SOLAR

SATURATION

What options does PNM have today to relieve solar saturation and enable
additional DG to interconnect to these feeders?
There are several solutions that can assist in enabling more interconnection of DG

to PNM’s distribution system, which include:

1. Performing upgrades to relays, conductors, feeder getaways and other
equipment, or installing higher-rated equipment to provide higher capacity on

the distribution feeder.

2. Constructing dedicated feeders to connect certain DG facilities back to the

substation.

3. Installing control devices to enable curtailment of DG at times of potential

overload.

4. Installation and utilization of BESS that can absorb the excess generation of

DG and subsequently release that energy when it is safe to do so.

Please describe these potential solutions.

Descriptions of each option above are as follows:

14
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. Performing upgrades to feeders: This is considered a “traditional” feeder

upgrade. This option is to upgrade the feeder and its components to allow for a
higher capacity for energy to follow. As part of the Rule 568 Study, this was
one of the options that was evaluated. If a feeder is not up to the highest rated
PNM standards, this is typically the first option performed to bring the hosting
capacity to the maximum level of energy flow possible via PNM distribution
standard design. Once this has been completed, it is challenging to increase the
hosting capacity further via this method because PNM would need to upgrade
substation equipment and feeder equipment to higher voltage levels, outside of
current PNM standards. This entails removing all existing distribution
equipment, wires, poles, etc. and substation equipment such as transformer,
breakers etc. and installing new equipment with higher voltage levels. This
would be very expensive, time-consuming, and would require outages to
customers and a lot of construction both at the substation and distribution
system level. This might also require new land acquisition, easements, and

rights of way, further complicating the issue.

. Dedicated feeders: This option is considered a traditional wires solution. It

entails building a dedicated feeder consisting of wires, conductors, breakers,
switches, and other typical distribution feeder equipment directly to certain
solar sites from a substation. This process might require new easements and

rights of way, new land acquisition, and constructing new facilities for long

15
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distances on the distribution system. There might be a need to upgrade or install
additional substation level transformers at an existing substation or new
substations to accommodate this option which increases costs, and timelines for
construction. The combination of these factors makes this option both costly

and time-consuming.

Installing devices to allow curtailment of DG: This option entails installing
control devices at DG sites, including commercial, residential, and PNM-owned
DG sites to allow for limiting or possibly curtailing DG when there is excess
generation on the feeders. This would entail revisiting existing contracts and
Commission rules related to reducing or curtailing DG, which would essentially
limit DG interconnections. This option would result in a very negative customer
and developer experience, since no one wants their PV system curtailed.
Community solar facilities only add to the problem, as the current subscriber
organization agreement approved in Case No. 23-00071-UT? does not allow the

utility to curtail these facilities.

Utilization of BESS: This option entails installing distribution-sited BESS
which is controllable by the utility. BESS allow excess electricity produced by

DG to be stored during high production times which can later be released into

% The subscriber organization agreement is the contract entered into between each community solar facility
and the utility to whose system the community solar facility interconnects. It is a contract separate and
apart from the interconnection agreement.

16
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the system when DG is lower and/or load is higher. In addition to allowing more
interconnection of DG to the distribution system, BESS offers other benefits
such as energy arbitrage, firm or peaking capacity during a certain duration,
ancillary services, and other potential benefits. BESS enables more DG to not
be curtailed, meaning that PNM and its customers benefit from more of the DG
production on PNM’s system. Energy arbitrage means charging of the BESS
when energy prices are low, and releasing the energy when prices are high. Firm
capacity or peaking capacity is the amount of energy that stored in the BESS
that can be utilized during maximum peak hours, ensuring utilities are matching
generation to their load. Ancillary services include items such as fast response
to generators being taken out of service, assistance with frequency response and

fast response to unpredictable changes in generation and demand.

Please describe the benefits of BESS as the preferred solution to relieve solar

saturation and enable additional DG to interconnect to these feeders.

Per the Rule 568 Study, PNM and 1898 & Co. have demonstrated that, in certain
instances, the best solution to increase hosting capacity of the solutions considered
is the installation of BESS. The study includes a CBA which compared traditional
feeder upgrades, dedicated feeders, and BESS. All five sites selected for this phase

of BESS installation have the highest benefit-to-cost ratio (“BCR”) as compared

17
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with the other options. The fifth site, in Alamogordo, was not part of the Rule 568
Study but was selected because this site is soon going to reach hosting capacity
limits as well. There is a PNM solar site the BESS can be installed adjacent to
without needing to perform extensive line extensions and purchase new land. There
will be a small modification for network upgrades in order to accommodate the
interconnections as described in the Direct Testimony of PNM witness Kyle

Sanders.

Can you provide additional detail as to how the five sites were selected for

installation of BESS?

In addition to the Rule 568 Study, PNM analyzed additional items when selecting

these five sites. Below is a breakdown of those additional items:

All these sites are co-located with PNM-owned DG. Alamogordo Otero site on
Alamogordo feeder A10012. BESS will allow the addition of more DG. This
site is the only location from the five sites that was not on the feeders from the
Rule 568 Study. However, this site is approaching hosting capacity limits, and
it was chosen due to the fact that there is room next to an existing PNM-owned
solar site which allows less costs because there is no need for additional rights
of way, easements, and construction of distribution lines when compared to

other potential sites where those items would be needed. PNM worked with

18
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1898 & Co. on the analysis of this feeder and compared installation of BESS
and the dedicated feeder options because the existing feeder is already built to
the maximum standard (i.e., upgrading the existing feeder is not a feasible
option). Installing BESS provides the highest BCR. See PNM Figure EH-3
below:

PNM Figure EH-3

Net Hosting Canital Proiect MNet Hosting Capacity
Capacity Increase P I BCR Increase (kVA) over

g Ctey g wa  HE Cost m [~ | cost($k) |

A10012 & MVA BESS 5.58 14,350,000 1.79 0.39

Capital Project

Feeder

A10012 | Dedicated Feeder | 8.38 | 12613746 | o068 | 0.66 ]

Please explain how BESS mitigates solar saturation risk on the distribution
system.

BESS safely allows more interconnection of DG by allowing the excess power
generated from DG to be absorbed onto the BESS. This would decrease the amount
of energy flowing onto the distribution system and onto the substation transformer,
which would mitigate potential issues of exceeding the feeder and equipment
capacity and thermal ratings. The energy generated from the DG would be stored

locally and released back onto the system when it is safe and beneficial.

PNM Figure EH-4 below provides a two-day sample of power flow data from the
South Valley co-located PV and BESS facility. The orange trace represents the

power generated by the PV, which prior to the installation of the co-located BESS,

19
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was all injected onto the distribution feeder. Paired with certain feeder conditions,
such as low load and high customer DG production, this led to significant reverse
power flows and heightened solar saturation risk. The co-located BESS now
dynamically charges to limit the amount of PV production that is injected into the
distribution feeder, as shown by the purple trace, which reduces solar saturation on

the feeder.

PNM Figure EH - 4

Co-Located Site Power

5/26/2025 5:00:00 AM : 52872025 5:00:00 AM

Please explain how the BESS Project will relieve feeder thermal and

overvoltage issues.

The BESS will absorb excess power generation on the feeder which decreases the
amount of energy flowing on the feeder that can cause thermal and overvoltage
issue and will release that energy when DG is lower on the feeder. By decreasing

the amount of amps on the feeder, BESS will safely mitigate feeder thermal and

20
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overvoltage issues. As illustrated above in PNM figure EH-4, it can be observed
that the excess generation is being absorbed to limit the amount of energy on the

feeder and released back to the grid when the overall energy on the feeder is lower.

Please explain how the BESS will increase hosting capacity and enable DG

interconnection applications currently on hold to interconnect.

By absorbing the excess energy generated from DG during peak generation hours
and releasing the energy later as explained above, BESS will increase hosting

capacity and enable the safe interconnection of additional DG.

IV.  PROPOSED BESS PROJECT

Please explain how the locations for the BESS were determined.

The Rule 568 Study identified distribution feeders that are at or near hosting
capacity limit and identified which feeders were the most cost effective for a BESS
installation. PNM performed further analysis on those sites and also looked at
additional feeders that are now approaching hosting capacity limits since that study

was performed.
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Will distribution-sited BESS be applied solely to address solar saturation
constraints?

The biggest benefit at this time of installing distribution-sited BESS is to increase
hosting capacity and assist with solar saturation constraints. However, there are
other potential benefits including energy arbitrage, firm or peaking capacity during
a certain duration, and ancillary services, that can be utilized in the future as PNM
gains more knowledge of these systems and additional communication and control
equipment is installed at the distribution level as described in the Direct Testimony

of PNM witness Nicholas Pollman.

Please explain how the BESS Project aligns with PNM’s longer-term grid
modernization plan related to the distribution system.

There are four components in PNM’s longer-term grid modernization plan. These
include Advanced Distribution Management system (“ADMS”), Fault Location,
Isolation and System Restoration (“FLISR”), Integrated Volt Var Control
(“IVVC”), and Distributed Energy Resource Management Systems (“DERMS”).
As PNM proceeds with the implementation of its grid modernization plan,
approved in Case No. 22-00058-UT, installation of distribution-sited batteries is
required to realize the benefits of the overall grid modernization plan. The benefits
of the distribution-sited BESS have already been discussed earlier in my testimony,

but they play a bigger role in grid modernization and are one component of grid
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modernization which brings benefits such as system reliability, resiliency,
decarbonization, and other benefits that were discussed in Case No. 22-00058-UT.
These four components function together. For example, with the installation of
distributed sited BESS and FLISR, there is potential in the future to utilize the

BESS as a generator until the system can be restored during an outage.

V. PUBLIC INTEREST

Please explain how the BESS Project serves the public interest.

The BESS Project will assist in ensuring that the five feeders selected can continue
to operate reliably and safely and stay within national standards and equipment
specification standards. It will allow the interconnection of more DG to those
feeders. Based on the CBA that was performed, it offers the highest BCR compared
to the other solutions, and it can be constructed faster than the other options. In that
it is the most cost-effective and fastest solution to implement, BESS enables faster
DG interconnection at the lowest cost as compared to other feasible solutions. With
BESS enabling more and faster interconnection of DG, it speeds the transition to a

carbon-free grid.

Will the BESS Project help to reduce costs to PNM’s customers by avoiding or

deferring the need for investment in new generation or for upgrades to systems
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for the transmission and distribution of energy as required under Section 62-
9-1(E)(1) of the PUA?

Yes. The installation of BESS will remove the need to install additional substation
and distribution facilities that cost more, take longer to implement, and which often
require additional land acquisition, easements, and rights of way. It will assist in
utilizing energy from DG that otherwise would have to be possibly curtailed and
allow for the release of that energy during hours where energy is more valuable. It
will allow for assisting in meeting demand and load by discharging the energy at

opportune times.

Will the BESS Project assist in ensuring grid reliability, including
transmission and distribution system stability, while integrating sources of
renewable energy into the grid as required under Section 62-9-1(E)(3) of the
PUA?

Yes. Distribution-sited BESS can assist in system resiliency by acting as a backup
generation source for short periods of time when there are outages on the system.
It can feed a portion of the system depending on the circuit configuration until the
system event and outage has been mitigated. It can assist in generator outages by
providing ancillary services such as spinning reserves, frequency deviation and
voltage support. The ability to discharge and charge rapidly makes BESS ideal to

assist in system resiliency. It will allow the distribution feeder to stay within
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national and equipment specification standards. BESS will ensure feeders stay

within voltage and thermal limits.

Will the BESS Project support diversification of energy resources and enhance
grid security as required under Section 62-9-1(E)(4) of the PUA?

Yes. One of the benefits of BESS is storage of energy from DG, meaning more DG
can be installed and it requires less curtailment, thereby helping move toward a
carbon-free grid. By allowing more DG, the need for other types of generation
interconnected to the transmission system can potentially decrease. This allows
generation of energy to be spread out across both transmission and distribution

systems to integrate energy generation closer to load in certain instances.

Is the BESS Project the most cost effective among feasible alternatives as

required under Section 62-9-1(E)(7) of the PUA?

Yes. The five sites selected in this phase of BESS installation all show that
installation of BESS provides the highest BCR when compared to other feasible

alternatives.
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VI. CONCLUSION

PLEASE SUMMARIZE YOUR TESTIMONY.

PNM is requesting a CCN for the installation and operation of five additional BESS
on its distribution system. Having performed engineering studies and analyzed
different feasible solutions, BESS provides the most cost-effective and beneficial
solution. BESS is a newer technology being utilized in distribution systems across
the country as it could potentially provide benefits such increasing hosting capacity,
allowing for more interconnection of DG, energy arbitrage, firming capacity,
ancillary services, and other potential benefits. BESS enables the transition to a
carbon free grid.

As PNM develops and installs more distribution-sited BESS, additional potential
benefits will be realized with more operating experience. With the addition of a
second tranche of community solar facilities, there will be additional DG added to
the distribution system which will cause more feeders to reach solar saturation and
thermal and voltage limits, and we foresee BESS as a solution to mitigate these

1SSues.

DOES THIS CONCLUDE YOUR TESTIMONY?

Yes.

GCG#534017
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1898 & Co.® is a part of Burns & McDonnell that performs or provides business, technology, and
consulting services. 1898 & Co. does not provide legal, accounting, or tax advice. The reader is
responsible for obtaining independent advice concerning these matters. That advice should be
considered by reader, as it may affect the content, opinions, advice, or guidance given by 1898 & Co.
Further, 1898 & Co. has no obligation and has made no undertaking to update these materials after the
date hereof, notwithstanding that such information may become outdated or inaccurate. These
materials serve only as the focus for consideration or discussion; they are incomplete without the
accompanying oral commentary or explanation and may not be relied on as a stand-alone document.

The information, analysis, and opinions contained in this material are based on publicly available
sources, secondary market research, and financial or operational information, or otherwise information
provided by or through 1898 & Co. clients whom have represented to 1898 & Co. they have received
appropriate permissions to provide to 1898 & Co., and as directed by such clients, that 1898 & Co. is to
rely on such client-provided information as current, accurate, and complete. 1898 & Co. has not
conducted complete or exhaustive research, or independently verified any such information utilized
herein, and makes no representation or warranty, express or implied, that such information is current,
accurate, or complete. Projected data and conclusions contained herein are based (unless sourced
otherwise) on the information described above and are the opinions of 1898 & Co. which should not be
construed as definitive forecasts and are not guaranteed. Present and future conditions may vary
greatly from those utilized or assumed by 1898 & Co.

1898 & Co. has no control over weather; cost and availability of labor, material, and equipment; labor
productivity; energy or commodity pricing; demand or usage; population demographics; market
conditions; changes in technology, and other economic or political factors affecting such estimates,
analyses, and recommendations. To the fullest extent permitted by law, 1898 & Co. shall have no
liability whatsoever to any reader or any other third party, and any third party hereby waives and
releases any rights and claims it may have at any time against 1898 & Co. and any Burns & McDonnell
affiliated company, with regard to this material, including but not limited to the accuracy or
completeness thereof.

Any entity in possession of, or that reads or otherwise utilizes information herein is assumed to have
executed or otherwise be responsible and obligated to comply with the contents of any Confidentiality
Agreement and shall hold and protect its contents, information, forecasts, and opinions contained
herein in confidence and not share with others without prior written authorization.
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1.0 Executive Summary

Photovoltaic (PV) penetration is growing within the Public Service Company of New Mexico (PNM
or the Company) system. High PV penetration can present benefits but can also result in
challenges for operating and maintaining the distribution system. In response to rule 568 PNM was
granted partial variance in NMPRC Order 23-00072-UT-2023-06-14 to conduct studies to evaluate
PNM'’s technical concerns regarding Variance requests 1, 2, and 3. As ordered, PNM worked with
the Department of Energy (DOE) and the National Renewable Energy Laboratory (NREL) to design
the pilot study. The purpose of the pilot study was to better understand the actual limits on
distribution feeders for hosting new PV generation given the levels of PV penetration PNM is
experiencing and identify potential solutions to increase the hosting capacity on the PV saturated
feeders. That report' was submitted to the NMPRC on May 23, 2024.

In this report, after understanding the limitations of distribution feeders, multiple hosting
capacity improvement solutions were evaluated for 18 of PNM’s PV saturated feeders. The types
of hosting capacity improvement solutions that were evaluated are shown in Figure 1-1. A
financial analysis was then performed to understand the value of each solution and ultimately
recommend a portfolio of hosting capacity improvement projects for these PV saturated feeders.

Figure 1-1: Hosting Capacity Improvement Solutions Evaluated

Feeder Upgrades & Feeder Upgrades & Dedicated Feeder
Feeder Upgrades BESS Charging at 2 BESS Charging at 6 Buildout
MVA MVA

1.1 Pending Customer PV Interconnection Analysis

As of January 1, 2024, 13 of the 18 PV saturated feeders had pending customer PV
interconnections. Based on the results of the first hosting capacity study report, it was
determined that there was remaining hosting capacity on many of the PV saturated feeders. For
11 of the 13 feeders evaluated, all pending PV customers modeled can successfully interconnect
without any system improvements. With the proposed hosting capacity improvement solutions
constructed, all pending customer PV, through August 19, 2024, can successfully interconnect.

Going forward, all applications on PV saturated feeders will follow the rule 568 screening process.
Since these feeders have reverse power flow at minimum load timeframes, they will fail the 100%

1Rule 568 Hosting Capacity Analysis Report
https://edocket.prc.nm.gov/AspSoft/HandlerDocument.ashx?document_id=1233550
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of minimum load screen and require supplemental review. Under supplemental review, each
application will be studied to see if there is remaining hosting capacity to safely interconnect.

1.2 Hosting Capacity Improvement Solutions Analysis

All capital project solutions investigated for the 18 PV saturated feeders resulted in an increase in
hosting capacity. However, the increase in hosting capacity varied across the feeder and was
influenced by several factors. The dedicated feeder buildout scenario most often provided the
greatest increase in hosting capacity while feeder upgrades generally provided a marginal increase
in hosting capacity. For some of the feeders, upgrades were not applicable because the feeder is
presently built to the maximum PNM standard ratings and no increase in hosting capacity is shown
for that scenario. Figure 1-2 shows the Synergi analysis hosting capacity increase for each capital
project alternative relative to the base case model results.

Figure 1-2: Hosting Capacity Increase per Solution Results
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Note: An absent vertical bar indicates that hosting capacity increase was not applicable for the
given scenario.

1.3  Financial Analysis of Solutions

Two perspectives were used to evaluate all hosting capacity improvement solutions on PV
saturated feeders. These perspectives differ by valuing hosting capacity improvement alone,
versus taking into consideration the overall system benefits provided by the solution, including
both transmission and distribution system benefits.

Hosting Capacity Benefit Cost - solutions were scored based only on the increase in hosting
capacity relative to the cost. This perspective does not consider the overall system benefits
provided by each solution.

RN
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Table 1-1 presents the portfolio of capital project solutions that scored the highest using the
hosting capacity benefit cost perspective. Feeder upgrades or dedicated feeder buildout were the
types of solutions that scored the highest using the hosting capacity benefit cost perspective.

- solutions were scored based on the value provided by the new PV
generation enabled by hosting capacity and by overall system benefits. The complete value of
BESS to the PNM system was more holistically considered from this perspective as battery storage
can improve distribution feeder hosting capacity as well as provide transmission system benefits.
See Section 2.4 for further explanation of the value models used for this analysis.

Table 1-2 presents the portfolio of hosting capacity improvement solutions that scored the highest
using a holistic system benefit cost perspective. Considering this holistic value perspective, the 6
MVA BESS solution scored highest for most feeders. However, feeder upgrades in addition to the
BESS were not recommended in all instances due to high costs.

RN
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Table 1-1: Hosting Capacity Benefit Cost Portfolio

Feeder

Capital Project

Category

Net Hosting
Capacity
Increase kVA

Capital Project
Cost

Net Hosting
Capacity
Increase (kVA)
over Cost ($K)

A10083 Dedicated Feeder 4,426 $4,511,562 0.98
ARIB11 Feeder Upgrades 1,090 $156,470 6.97
CcOoLL12 Feeder Upgrades 1,020 $151,149 6.75
DEMW11 Dedicated Feeder* 8,072 $8,420,781 0.96
ELCE11 Dedicated Feeder* 8,091 $15,970,100 0.51
GOLD13 Dedicated Feeder 10,743 $1,600,027 6.71
HOND12 Feeder Upgrades 2,390 $2,435,763 0.98
JARA12 Dedicated Feeder 8,742 $5,881,256 1.49
LOHO12 Dedicated Feeder* 9,758 $4,134,726 2.36
LOHO13 Dedicated Feeder* 9,898 $4,956,000 2.00
LOHO14 Dedicated Feeder* 9,760 $4,043,470 2.4
LSMO12 Feeder Upgrades 1,469 $885,270 1.66
LSMO21 Feeder Upgrades 1,944 $878,801 2.21
PROG13 Dedicated Feeder* 7,646 $19,546,830 0.39
SCEN12 Feeder Upgrades 1,262 $1,967,632 0.64
S0CO12 Feeder Upgrades 1,943 $183,615 10.58
STPE12 Dedicated Feeder* 8,367 $11,316,078 0.74
TOME12 Feeder Upgrades 2,620 $82,117 31.91
Total - 99,241 $87,121,647 -

*A new substation transformer/upgraded substation transformer is required

for the dedicated feeder buildout solution. Five (5) total new substation
transformers would be required if this portfolio were constructed.

18985
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Table 1-2: Holistic System Benefit Cost Portfolio

Capital Project Category

Net Hosting
Capacity
Increase

Capital Project

Holistic
Financial
Benefit Cost
Ratio Score

A10083 6 MVA BESS 5,637 $14,350,000 1.37
ARIB11 Feeder Upgrades & 6 MVA BESS 5,841 $14,506,470 1.37
COoLL12 Feeder Upgrades & 6 MVA BESS 7,187 $14,501,149 1.38
DEMW11 Feeder Upgrades & 6 MVA BESS 4,794 $14,892,473 1.34
ELCE11 6 MVA BESS 2,531 $14,350,000 1.31
GOLD13 Feeder Upgrades & 6 MVA BESS 5,699 $14,350,000 1.39
HOND12 Feeder Upgrades & 6 MVA BESS 8,116 $16,785,763 1.37
JARA12 6 MVA BESS 3,897 $14,350,000 1.39
LOHO12 Feeder Upgrades & 6 MVA BESS 6,050 $14,506,470 1.37
LOHO13 6 MVA BESS 5,079 $14,350,000 1.39
LOHO14 6 MVA BESS 5,512 $14,350,000 1.39
LSMO12 Feeder Upgrades & 6 MVA BESS 6,980 $15,385,271 1.30
LSMO21 Feeder Upgrades & 6 MVA BESS 6,802 $15,228,801 1.27
PROG13 6 MVA BESS 2,425 $14,350,000 1.62
SCEN12 Feeder Upgrades 1,262 $1,967,632 1.84
SOCO12 Feeder Upgrades 1,943 $183,615 20.07
STPE12 Feeder Upgrades & 6 MVA BESS 6,207 $18,664,629 1.10
TOME12 Feeder Upgrades 2,620 $82,117 39.92
Total - 88,582 $227,154,390 -
Note: 15-6 MVA BESS systems are included in this portfolio focusing on the

holistic financial benefit cost analysis. This investment would result in 90
MVA of BESS capacity and 360 MWH of energy storage.

Public Service Company of New Mexico
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Table 1-3 provides the recommended portfolio of capital project solutions to improve hosting
capacity on the PV saturated feeders while also providing the greatest value to PNM customers.
Engineering judgement, in combination with the two-perspective financial analysis contained in
the tables above, was used to determine this proposed solution portfolio.

In selecting this portfolio of solutions, the BESS solutions were considered valuable because of the
hosting capacity increase on the local distribution feeder, but also because of the ability to avoid
investments in other parts of the system. PNM foresees battery storage as a need moving forward
in the clean energy transition. By building BESS on these distribution feeders, less battery storage
must be constructed on the transmission system. While the dedicated feeder buildout solution
typically resulted in the greatest hosting capacity increase for distribution feeders, these
investments provide no benefit to other parts of the overall PNM system which can also become
constrained as PV levels rise. The transmission system can be constrained during times of low load
and high PV generation. Even after performing dedicated feeder buildouts, additional transmission
system upgrades could be required in certain areas which would significantly impact the cost of
upgrades to improve PNM’s overall system hosting capacity. BESS solutions located in proximity to
PV generation can reduce PV generation power flow on the transmission system and improve
transmission congestion in lieu of transmission upgrades.

PNM plans to prioritize the feeder upgrades in the near-term to unlock incremental hosting
capacity quickly and enable more customers to connect their new PV systems successfully. The
proposed 6 MVA BESS systems can be constructed as PV penetration levels rise locally to improve
feeder hosting capacity or BESS systems can be constructed to obtain the overall system benefits
captured in the holistic system benefit analysis. Timelines are provided for the individual projects
in Table 1-3 below. Where feeder upgrades and a 6 MVA BESS are proposed, the first timeline is
for the feeder upgrades only. The second timeline is for the BESS construction. The timeline to
construct the overall portfolio will be greater than three years as it will be subject to budget
allocations.

N
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Table 1-3: Hosting Capacity Improvement Solutions Portfolio

Capital Project Solution Increa§e n Capital Construction
LR Category B Project Cost Timeline
Capacity kVA
A10083 6 MVA BESS 5,637 $14,350,000 3 Years
ARIB11 Dedicated Feeder 9,960 $8,245,205 3 Years
COoLL12 Feeder Upgrades & 6 MVA BESS 7,187 $14,501,149 1 Year / 3 Years
DEMW11** Feeder Upgrades & 6 MVA BESS 4,794 $14,892,473 1 Year / 3 Years
ELCE11 6 MVA BESS 2,531 $14,350,000 3 Years
GOLD13** Dedicated Feeder 10,743 $1,600,027 1 Year
HOND12 Feeder Upgrades & 6 MVA BESS 8,116 $16,785,763 1 Year / 3 Years
JARA12 6 MVA BESS 3,897 $14,350,000 3 Years
LOHO12 Dedicated Feeder 9,758 $4,134,726 3 Years
LOHO13 Dedicated Feeder 9,898 $4,956,000 3 Years
LOHO14 Dedicated Feeder 9,760 $4,043,470 3 Years
LSMO12 Feeder Upgrades & 6 MVA BESS 6,980 $15,385,271 1 Year / 3 Years
LSMO21 Feeder Upgrades & 6 MVA BESS 6,802 $15,228,801 1 Year / 3 Years
PROG13 6 MVA BESS 2,425 $14,350,000 3 Years
SCEN12 Feeder Upgrades 1,262 $1,967,632 1 Year
SOCO12* Feeder Upgrades & 6 MVA BESS 5,291 $- Installed
STPE12 Feeder Upgrades & 6 MVA BESS 8,367 $18,664,629 2 Years / 3 Years
TOME12* 6 MVA BESS 6,460 $- Installed
- - 119,868 $177,805,146 -

*SOCO12 & TOME12 were selected for the Phase | BESS installations and are installed. Phase | selection was based
on different criteria. The feeder upgrades only solution scored highest for these feeders because it provided a
least cost alternative to provide an increase in hosting capacity. The 6 MVA BESS that is installed provides more

hosting capacity for future customer interconnections.

**For DEMW11 & GOLD13, the SGIA has not been constructed. The proposed capital project solution would not be
constructed unless the SGIA moves forward with construction, or if pending customers are not able to connect to

the PNM system without system improvements built.
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2.0 Inputs and Assumptions

Several distribution feeders within the PNM system already have large amounts of interconnected
PV generation. High PV penetration can present challenges for operating and maintaining the
distribution system. The purpose of this evaluation was to understand the cost of various hosting
capacity improvement solutions and the value of these projects. As in PNM’s previous report, Rule
568 Hosting Capacity Study Analysis Study - Final, dated May 22,2024 and filed with the NMPRC on
May 23, 2024, Synergi Electric is the modeling tool PNM uses for its Distribution System Planning
Analysis. This same tool was used for the evaluation of Hosting Capacity solutions in this study. As
stated in the previous report, several inputs and assumptions are required to build and prepare
distribution feeder models for analysis. These assumptions are described in Section 2 of PNM’s
previous report. Only new assumptions required for this evaluation are discussed in this report.

2.1 PV Saturated Feeders

For this report, PNM evaluated 18 distribution feeders classified to be at PV Saturation, where
generation capacity exceeds 90% of the feeder rating. Presently, when a feeder is classified to be
at PV Saturation, new interconnection requests are placed on hold until further study can be
performed, and if necessary, system upgrades constructed. Table 2-1 shows the 18 distribution
feeders with the associated region identified.

Table 2-1: PNM Feeders at PV Saturation

Feeder Region

A10083 Alamogordo
ARIB11 Santa Fe

COLL12 Albuquerque
DEMW11 Deming

ELCE11 Albuquerque
GOLD13 Deming

HOND12 Deming

JARA12 Albuquerque
LOHO12 Albuquerque
LOHO13 Albuquerque
LOHO14 Albuquerque
LSMO12 Albuquerque
LSMO21 Albuquerque
PROG13 Albuquerque
SCEN12 Albuquerque
S0C012 Albuquerque
STPE12 Santa Fe

TOME12 Albuquerque

A
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2.2 Pending Customer PV Interconnections

Presently, customers requesting to interconnect to feeders at PV saturation have been placed on
hold until further study could be performed. Pending PV interconnections, as of January 1%, 2024,
are summarized in Table 2-2. Prior to evaluating solutions to increase hosting capacity, these
pending PV interconnections were modeled, and power flow analysis performed, to determine if
these customers could successfully interconnect to the PNM system without causing any negative
system impacts. Section 4.2 shows the analysis performed to identify which pending customer PV
interconnections can be successfully connected to the PNM system without any feeder
modifications.

Table 2-2: Pending Customer PV Interconnections as of January 1, 2024

Number of Pending Pending Interconnection

Feeder T e T Capacity kVA (AC)
A10083 4 30
COLL12 2 L
ELCE11 19 107
HOND12 22 125
JARA12 3 18
LOHO12 2 13
LSMO12 17 2
LSMO21 3 22
PROG13 58 330
SCEN12 35 225
$0C012 35 37
STPE12 23 1,137
TOME12 29 174
Total 270 2,635

2.2.1 Pending Customers PV Interconnections in 2024

Since January 1, 2024, seven additional customers have applied to interconnect new PV systems
on these PV saturated feeders. These customers were again placed on hold since the evaluation
documented in this report was already underway. Table 2-3 shows the pending customer PV
interconnections as of August 19, 2024. Once the hosting capacity solution was determined for
these PV saturated feeders, and applied to the planning model, the pending customer PV
interconnections were modeled to confirm successful interconnection.

X
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Table 2-3: 2024 Pending Customer PV Interconnections Between 1/1/2024 and 8/19/2024

Feeder Number of additional Pending Interconnection
Pending Interconnections Capacity kVA (AC)
ARIB11 1
COLL12 1
HOND12 3 Y
SCEN12 1 6
S0CO12 1 9
Total 7 51

2.3 Hosting Capacity Planning Criteria and Considerations

Thermal loading and voltage are the main criteria that influence hosting capacity analysis within
the Synergi software platform. PNM standard planning criteria were applied to this hosting
capacity analysis and are listed in detail in Section 2 of PNM’s first hosting capacity report.
Various system improvements were evaluated for each feeder to improve hosting capacity limits.
For select feeders, battery energy storage was also evaluated to understand the impact to hosting
capacity where large-scale solar facilities are presently operating.

2.3.1 Distribution Feeder DER Inverter Limit

PNM published a DER integration plan? that outlined their approach to increasing hosting capacity
on distribution feeders. This report also discusses a PV inverter penetration limit of 150% of the
feeder rating. For distribution feeders to achieve this level of PV penetration, system upgrades
and BESS are generally required to regulate power flow on the feeder and avoid thermal or
voltage violations. This PV inverter penetration limit was incorporated into this evaluation so that
hosting capacity was not overstated for distribution feeders after various types of system
improvements were applied.

2.3.2 DER Integration Plan - Anticipated Capital Improvements

The previous report recommends changes to PNM’s initial DER Integration Plan. In Sections 1.2.2
and 9.5, the report recommends that at 60% PV penetration, feeder upgrades should be performed
to bring a distribution feeder to the current PNM standard rating. Next the report stated that at
80% PV penetration, BESS systems should be constructed to continue increasing the hosting
capacity of feeders as PV penetration increases. If this updated DER integration plan had been in
place while PV penetration levels rose on these PV saturated feeders, hosting capacity
improvement projects could have been constructed as needed to avoid delaying new customer PV
interconnections. However, because these feeders are already beyond 90% PV penetration, a

2 https://edocket.prc.nm.gov/AspSoft/HandlerDocument.ashx?document_id=1226661
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detailed evaluation of each feeder was required. Going forward, the updated DER integration plan
will provide criteria for upgrades on feeders that are not presently at PV saturation as the total
generation rises.

2.3.3 System Improvements Standard Equipment

Table 2-4 shows the standard equipment sizes and configurations that are commonly used for
planning studies at PNM. Equipment and conductor upgrades were investigated within this
evaluation to understand if certain upgrades could improve a distribution feeder’s hosting
capacity limits.

Table 2-4: System Improvement Upgrades

System Improvement ‘ Standard Size
Lateral Conductor Upgrade #2 ACSR or 2/0 ACSR
Main Line Conductor Upgrade 397 AAC @ 570
Lateral Cable Upgrade 1/0 AL
Main Line Cable Upgrade 750 CU or 750 AL
New Capacitor Bank 1,200 kVAR Switched
New Voltage Regulator 501 kVA
New Switch Overhead SCADA Control Pole Top Switch
New Underground Switch Various SCADA Controlled PME Configurations

2.3.4 Battery Energy Storage Systems

BESSs are another solution for improving hosting capacity on a distribution feeder when operated
and optimized by PNM for this benefit. Battery storage can consume excess PV generation on a
distribution feeder and can increase the minimum daylight gross load. Battery storage may be an
option for improving hosting capacity for feeders that are at solar saturation where feeder
upgrades have maximized the hosting capacity they can support. Table 2-5 shows the two
scenarios of battery storage system specifications used for this evaluation. First, a 6 MW battery
will be installed with a charge rate of 2 MW representing a control scheme where the battery can
charge for an extended amount of time during daytime hours. Second, a 6 MW battery will be
installed with a charge rate of 6 MW using the full capability of the equipment. It is anticipated
that a BESS installation operating to the full capability may require additional investment into
communications infrastructure to monitor power flow and customer service voltage more
accurately on the feeder.
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Table 2-5: BESS Operation Scenarios

. Operational
Battery Rating Charge Rate Energy Storage

BESS Scenario 1 6 MW 2 MW 24 MW Hours
BESS Scenario 2 6 MW 6 MW 24 MW Hours

2.4 Copperleaf - Value Models

Copperleaf is a decision analytics tool primarily used for asset investment planning and
management, particularly in asset-intensive industries such as energy, utilities, and
infrastructure. It helps organizations maximize capital efficiency, manage asset risk, and achieve
environmental, social, and governance (ESG) goals by providing a comprehensive platform for
making data-driven investment decisions. Overall, Copperleaf's solutions are designed to help
organizations navigate complex investment decisions by providing a unified platform that aligns
financial, environmental, and community objectives. To obtain robust results, a utility must
thoughtfully develop various “value models” which is a way of capturing the whole value of a
potential investment. Since this is a new tool for PNM, it is anticipated that refining the inputs to
Copperleaf will be an iterative process as PNM gains more experience using it.

Various models within Copperleaf were used to assess the benefits of each investment solution
evaluated. The focus of this evaluation was to determine the appropriate projects to increase
hosting capacity on distribution feeders and provide the greatest total benefit to customers. The
following list shows the value models utilized within Copperleaf for this evaluation which are
further discussed in the sections below.

o (Capital Project Cost

o New Distributed PV Generation Distribution Feeder Benefit
e New Distributed PV Generation System Benefit

e Increase in Load Serving Capacity

e Evening Hours BESS Capacity/Capacity Over Risk Hours

e  BESS Energy Supplied to the System

o Energy Arbitrage

e Avoided Curtailment (Contractual Take or Pay)

e Public Perception for Improving Hosting Capacity

2.4.1 Capital Project Cost

A class 5 (high level) cost estimate was performed for each alternative evaluated. The alternative
cost is categorized as a negative value within Copperleaf. Quantified benefits from the other
value models are summed to determine if the anticipated benefits exceed the up-front investment
cost of the alternative.

2.4.2 New Distributed PV Generation Distribution Feeder Benefit
Power flow analysis performed within Synergi was used to determine the increase in hosting
capacity in terms of Megawatts for the minimum daylight load hour. This increase in hosting
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capacity represents the potential to connect more distributed PV generation to a distribution
feeder. To determine the benefit to the distribution feeder, the total amount of energy produced
by new customer PV generation was calculated using Equation 2-1 shown below. The hosting
capacity increase was multiplied by the number of daylight hours per year, then scaled by 60% to
estimate the actual production of distributed PV facilities throughout the year as daylight hours
vary through each day and season.

Equation 2-1: Total Yearly Energy Produced by New Distributed PV

New PV Yearly Energy Produced = Hosting Capacity Increase * 3,412 Daylight Hours Per Year * 60%

Total yearly daylight hours were calculated using the daylight hour ranges shown in Table 2-6. The
total number of daylight hours for a typical year is estimated to be 3,412.

Table 2-6: Daylight Time Periods for PV Studies

7 AM - 7 PM 8 AM - 5PM 8 AM - 4PM

April March January

May September February

June October November

July December
August

Solar irradiance profiles were reviewed for the Albuquerque area to estimate the amount of
energy that is supplied by a typical PV system during a summer day. Based on an assumption of
fixed axis PV, the estimated output profile is shown in Figure 2-1. Summing up the energy supplied
by a typical PV system, approximately 60% of the rated energy production was recorded during 12
hours of daylight. To estimate the energy supplied by new distributed PV systems, a 60% scaling
was used based on this example.
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Figure 2-1: PV Output % 24 Hour Profile
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New distributed PV generation can benefit a feeder by reducing peak demand and result in cost
savings from avoidance/deferral of distribution feeder projects. One source showed that the value
of new PV generation on a distribution feeder was $5/MWH3. Since this value is not specific to
PNM, and so as not to overstate the value, this $5/MWH benefit for new PV generation was
reduced to $4/MWH. For distribution feeders that are not heavily loaded, new customer owned PV
generation does not provide PNM with any cost avoidance/deferral because no projects are
necessary to increase load serving capacity. The new distributed PV generation distribution feeder
benefit was set to S0 in instances where the distribution feeder is not heavily loaded.

Once new hosting capacity is enabled on distribution feeders, it will take time for PNM customers
to construct new PV generators. The monetary benefit within Copperleaf was scaled overtime so
that in the first year of analysis only 10% of this benefit would be realized per year. However, by
the end of the 10-year outlook, it was assumed that 100% of the benefit of new distributed PV
generation would be realized. Figure 2-2 shows the ramp of anticipated benefit for new
distributed PV generation.

3See The Value of Distributed Solar: Evidence from a Field Experiment -
https://resources.environment.yale.edu/gillingham /ValueofDistributedSolar.pdf
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Figure 2-2: New Distributed PV Generation Benefit Over Time
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2.4.3 New Distributed PV Generation System Benefit

New distributed PV generation also provides benefit to the overall PNM electric system by
customers constructing their own generation systems, which in some cases, allows excess energy
to flow onto the PNM system to serve other load. This system benefit is meant to capture the
avoided cost of PNM building new generation. System benefits were documented separately from
the distribution feeder benefits but follow the same process to equate increased hosting capacity
with yearly energy produced by new distributed PV generation - see Equation 2-1 above. Customer
owned PV generation does not provide a significant benefit to the PNM system because it may not
be located in the best area, and PV generation production, without storage, has limited
coincidence with the peak demand times of the PNM electric system. However, a value of $1/MWh
was used to attribute some value to the PNM system that results from new distributed PV
generation. This minimal value represents the benefit to the PNM system for PV generation alone,
if this generation is paired with energy storage, it can be shifted into the higher value evening
hours where generation capacity is needed. This is further discussed in the “Evening Hours BESS
Capacity/Capacity Over Risk Hours” value model.

Once new hosting capacity is enabled on distribution feeders, it will take time for PNM customers
to construct new PV generators. The monetary benefit within Copperleaf was scaled overtime so
that in the first year of analysis only 10% of this benefit would be realized per year. However, by
the end of the 10-year outlook, it was assumed that 100% of the benefit of new distributed PV
generation would be realized. See Figure 2-2 for a representation of the ramp of anticipated
benefit for new distributed PV generation.

2.4.4 Increase in Load Serving Capacity
Several of the solutions to increase hosting capacity in this evaluation included substation and
feeder upgrades. For these scenarios, system improvements would enable PNM to serve more
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customer load in addition to customer PV generation. However, for most of the feeders evaluated,
the existing PNM system does not have a load serving capacity difficulty. If there is no load serving
capacity challenge for a feeder S0 dollar of benefit was attributed to load serving capacity
increases. Some feeders in the evaluation do have limited ability to serve new load. If the feeder
is heavily loaded, or located near areas of economic development, some value should be
attributed to the project. At the time of this evaluation, PNM does not have a monetary value
determined for increased load serving capacity. In future iterations, PNM desires to include this
benefit into the financial analysis of future projects.

2.4.5 Evening Hours BESS Capacity/Capacity Over Risk Hours

PNM must manage the power system to ensure that sufficient power is available to customers
throughout each day. PNM must also plan for adequate generation to meet its system peak, which
traditionally has occurred in the early afternoon. However, due to large amounts of PV generation
on its system, PNM has seen a shift in its peak to the evening hours. PV generation can produce
large amounts of power coincident with solar irradiance. The result is that PNM receives a large
amount of PV generation during the middle of the day, but as the sun sets in the evening,
customer power demand can remain high, and PNM must use other generation sources to continue
serving load. Solutions that increased hosting capacity using a battery system will allow PNM to
charge this resource during the daylight hours from excess PV generation and then deliver the
energy during the evening hours when additional peaking capacity is needed to continue serving
customers. Installing BESS on the PNM system will provide value by shifting excess renewable PV
generation from the peak daylight hours to the evening hours.

If BESS is installed on distribution feeders, PNM would be able to avoid some investments to these
types of resources on the transmission system. The avoided cost of $130/kW/Year was used to
quantify the benefit of BESS for providing peaking capacity to the PNM system and is based on
recent RFP efforts. For a 6,000 kW BESS, the yearly monetary benefit was calculated to be
$780,000 ($130 * 6000 kW) for providing this generation capacity service during evening hours. For
hosting capacity increase solutions that did not involve constructing a BESS, $0 of value was
recorded for BESS capacity.

2.4.6 BESS Energy Supplied to the System

A BESS provides a resource for energy storage to the PNM system. Energy storage for recent BESS
projects has been valued at $50/MWh. These distribution BESS applications are anticipated to
operate with one full cycle per day for 365 days per year. For a 6 MW battery with 24 MWh of
storage, the yearly value for energy supplied to the system was estimated to be $438,000 ($50 *
365 days * 24 MWh). For hosting capacity increase solutions that did not involve constructing a
BESS, $0 of value was recorded for BESS energy supplied to the system.

2.4.7 Energy Arbitrage

Energy arbitrage is a strategy that involves purchasing energy at a low price and selling back into
the market at a higher price. Solutions that increase hosting capacity on distribution feeders using
a BESS also provide the opportunity to participate in energy arbitrage. As the needs of the
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distribution feeder change throughout each day/season, PNM can use a BESS to charge from excess
PV generation or grid power to capture the benefit of storing energy when prices are low and then
selling to the market as energy prices increase. The monetary value assumed for energy arbitrage
in this evaluation was equal to $41,000 per MW per year of BESS capacity*. For a 6 MW BESS, the
yearly monetary benefit was estimated to be $250,000 (541,000 * 6 MW). For hosting capacity
solutions that did not involve constructing a BESS, $0 of value was recorded for energy arbitrage.

2.4.8 Avoided Curtailment (Contractual Take or Pay)

PNM purchases power from many large wind/solar generators interconnected to the transmission
system. Contracts with these power producers require that PNM take all power generated or pay
the producer to curtail. During times of low customer demand but high output from renewable
sources, PNM must pay the producers to curtail or sell the power at discounted rates to nearby
utilities. Installing BESS on the PNM electric system will allow PNM to charge the batteries during
times of high renewable energy production, but low customer demand. Charging these batteries
will help PNM to avoid curtailing renewable energy sources while enabling a dispatchable resource
on a distribution feeder. PNM has estimated $10,000 yearly benefit from a 6 MW 4-hour BESS for
limiting curtailment of renewable energy production on the transmission system.

Over time, it is anticipated that PNM customers will interconnect more PV generation to
distribution feeders where batteries are constructed. As PV generation continues to increase on
these feeders and consumes remaining hosting capacity, the ability of these batteries on the
distribution system to mitigate curtailment of these large transmission based renewable energy
resources will be reduced. For this evaluation, it was assumed that all hosting capacity would be
exhausted on a distribution feeder within the next 10 years and there would be no curtailment
avoidance benefit beyond that time frame without further BESS investments. Figure 2-3 shows the
ramp of anticipated benefit for avoided curtailment. For capital project solutions that did not
involve constructing a BESS, $0 of value was recorded for avoided curtailment.

4 See pages 9-10 direct testimony of Lucas Mcintosh

https://www.txnmenergy.com/~ /media/Files/P/PNM-Resources/rates-and-
filings/PNM%20CCN%Z20Application%20for%2012%20MW%?20Battery%20Storage/2023-05-03-
PNM%20Direct%20Testimony%200f%20Lucas%20McIntosh.pdf

N
|8985 16 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 23 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

Figure 2-3: Avoided Curtailment Benefit Over Time
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2.4.9 Public Perception for Improving Hosting Capacity

PNM customers desire to interconnect new PV generators to feeders at PV saturation. Each hosting
capacity improvement solution represents action by PNM to enable the interconnection of
customer PV. These solutions also represent PNM’s response to supporting the clean energy
transition. A qualitative value model was used to represent the benefit to capital projects that
correct the issue of PNM customers being unable to interconnect new PV generation to feeders at
PV saturation. A more significant consequence value was attributed to distribution feeders with a
higher number of pending customer PV interconnections. For feeders with minimal/no pending
customer PV interconnections, a reduced consequence value was applied. Among all feeders
analyzed, a 30% consistent probability of an event was used to scale the public perception value.
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3.0 Hosting Capacity Improvement Solutions
Evaluation Approach

Synergi’s incremental Hosting capacity analysis and power flow simulations were used to
understand the capability of existing distribution feeders to host new PV generation. This analysis
was performed and documented within the first hosting capacity study report. The existing
capability was established, then pending PV interconnections as of January 1, 2024, were modeled
to determine if customer interconnections that were on hold due to high PV penetration levels
could successfully interconnect to the PNM system. Once pending PV interconnections were
modeled, various solutions to increase hosting capacity were evaluated. A Class 5 cost estimate
was performed for each hosting capacity improvement solution evaluated. With the hosting
capacity improvement identified, and the cost estimate documented, a financial analysis was
performed to determine the recommended capital project portfolio for these 18 feeders.

3.1 Hosting Capacity Analysis and Capital Project Solutions

PNM has 18 feeders at PV saturation that were analyzed for this evaluation. Minimum daylight load
was the basis for this analysis to understand the limits of the system when there is the least
amount of customer load on the feeder to consume PV generation. There are five specific
scenarios that were evaluated for each distribution feeder: base case hosting capacity with
queued customer solar (if applicable), hosting capacity with Feeder Upgrades, hosting capacity
with system improvements and a 6 MW battery operating at 2 MW or 6 MW, and a dedicated
feeder built to serve the existing large-scale solar facility. The scenarios are outlined below in
Figure 3-1.

R
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Figure 3-1: Hosting Capacity Analysis and Capital Projects Approach

Base Case

Pending PV
Interconnections
Review

Charging BESS at 2 Charging BESS at 6
MW MW

The process is delineated as follows and explains the major steps of the analysis:

Step 1 - Base Case Hosting Capacity Analysis

1.
2.

Document the current system capability.
Identify any existing planning criteria violations.

Step 2 - Pending PV Interconnections Review

1.

If applicable, model pending customer PV interconnections as of January 1, 2024, and perform
power flow simulation.

Review power flow results to determine if any new planning criteria violations occurred with
pending customer PV interconnections modeled.

If no planning criteria violations are observed, pending customer PV interconnections should
be approved for interconnection.

Perform hosting capacity analysis to determine the remaining hosting capacity after
interconnecting pending PV projects.

All pending PV interconnections remain in the model for the following steps.
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- Feeder Upgrades

1. Construct capital projects in the feeder model to increase hosting capacity such as conductor
upgrades, protective device upgrades, new equipment, etc.

2. Perform hosting capacity analysis and document the new system capability with the capital
projects in place.

- Feeder Upgrades and Charging BESS at 2 MVA

_

Construct a BESS co-located with the existing large PV system set to charge at 2 MVA.
2. Perform hosting capacity analysis and document the new system capability with the Feeder
Upgrades in place and BESS charging at 2 MVA.

- Feeder Upgrades and Charging BESS at 6 MVA

—_

Construct a BESS co-located with the existing large PV system set to charge at 6 MVA.
2. Perform hosting capacity analysis and document the new system capability with the Feeder
Upgrades in place and BESS charging at 6 MVA.

- Build a Dedicated Feeder to Existing Large-Scale PV Site

_

Identify the substation upgrades and conductor buildout required to construct a dedicated
feeder to the existing large PV site.

Move the existing large PV system to a new dedicated feeder.

No upgrades performed for the existing feeder that serves PNM customers.

4. Perform hosting capacity analysis for the existing feeder that serves PNM customers and
document the new system capability with the large PV system moved to a dedicated feeder.

w N

- Review Pending Customer PV Interconnections in 2024

_

If applicable, pending customer PV interconnections as of August 19, 2024, new PV

projects were modeled within the base case model.

2. Review power flow results to determine if any new planning criteria violations occurred with
pending customer PV interconnections modeled within the base case model.

3. If no planning criteria violations are observed, pending customer PV interconnections should

be approved for interconnection.

Capital projects identified during the power flow analysis were estimated using a class 5 (high-
level) estimate approach. Detailed engineering and design will refine the cost estimate later.
However, for larger capital projects like BESS installations and substation upgrades, recent cost
data was utilized and applied in this evaluation.

3.2.1  BESS Construction Cost Estimate

PNM recently constructed two battery systems located on distribution feeders sized at 6 MW with
24 MWHs of storage. The installation cost of each system was $14.3M. These recent actual costs
were utilized as an estimate for future BESS systems. To enable more functionality for the
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battery, it is anticipated that PNM will need to install additional communications and relaying
infrastructure so that power flow and voltage on the feeder can be monitored more accurately.
For scenarios where 6 MW charging was evaluated, an additional cost of $50,000 for this
communications infrastructure was included.

3.2.2 Substation Upgrades to Enable Dedicated Feeder Construction Cost Estimate

Many of the feeders evaluated are presently served by fully built-out substations. Traditionally,
PNM builds substation transformers with an associated switchgear that contains four feeder
breaker compartments. If all existing substation feeder breaker compartments are utilized,
building out a dedicated feeder will require significant substation upgrades, and in many cases
require a new substation transformer and switchgear. Recent cost estimates from the Community
Solar Program were used to estimate these substation upgrades necessary to build out a new
dedicated feeder to a large PV site. The cost for a new substation transformer and switchgear was
estimated to be $8M based on recent engineering designs.

Two perspectives were used to evaluate all solutions to improve hosting capacity on PV saturated
feeders. These perspectives differ by valuing hosting capacity improvement alone, versus taking
into consideration the overall system benefits, including both transmission and distribution system
benefits.

- solutions were scored based only on the increase in hosting
capacity relative to the cost. This perspective does not consider the overall system benefits
provided by each solution.

- solutions were scored based on the value provided from new PV
generation enabled by hosting capacity and by overall system benefits. The complete value of
BESS to the PNM system was more holistically considered from this perspective. See Section 2.4
for further explanation of the value models used for this financial benefit cost analysis.
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4.0 Hosting Capacity Improvement Solutions
Analysis

Table 4-1 shows the 18 feeders that were identified at/near solar saturation for this evaluation.
The feeder rating utilization is calculated by comparing the total approved PV capacity, using an
installed generation report and pending SGIA interconnections, against the feeder rating. Several
feeders have approved PV capacity beyond the feeder rating identified by a feeder utilization
greater than 100% and are colored red. Various system improvements were evaluated in this
section to improve the hosting capacity of these feeders.

Table 4-1: Feeders at Solar Saturation

Feeder Total Approved PV Feeder Rating

el el Rating VA Capacity kVA Utilization %
A10083 Alamogordo 11,663 10,705* 92%
ARIB11 Santa Fe 9,331 10,115 108%
COLL12 Albuquerque 11231 9294 83%
DEMW11 Deming 9,370 8,304 89%
ELCE11 Albuquerque 9,288 9,295 100%
GOLD13 Deming 12,429 11,333 91%
HOND12 Deming 10,039 9,154 91%
JARA12 Albuquerque 11,231 10,068 90%
LOHO12 Albuquerque 9,288 10,249 110%
LOHO13 Albuquerque 9,288 9,036 97%
LOHO14 Albuquerque 9,288 10,006 108%
LSMO12 Albuquerque 11,231 12,223 109%
LSMO21 Albuquerque 11,231 10,000 89%
PROG13 Albuquerque 9,936 9,741 98%
SCEN12 Albuquerque 9,936 10,834 109%
SOCO12 Albuquerque 9,288 10,737 116%
STPE12 Santa Fe 8,208 10,372 126%
TOME12 Albuquerque 9,288 10,575 114%

*The total approved PV capacity for A10083 includes a recently studied Community Solar Program project sized at
3,500 kVA.

4.1 Base Case Hosting Capacity Analysis

Initial base case models were created for 18 feeders at solar saturation using the process outlined
in Section 2 of PNM’s first Hosting Capacity report. Table 4-2 shows the Synergi calculated results
observed for each feeder based on the existing PNM system. Synergi Minimum Daylight Load (MDL)
is defined as the lowest kW reading by the feeder meter during daylight hours. Synergi maximum

hosting capacity represents the amount of additional PV generation that could be interconnected

if placed at an optimal location, which is most often near the substation where equipment ratings
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are greatest. Maximum thermal and voltage observations are documented as well. For these
feeders at PV saturation, many are experiencing maximum voltage and/or maximum conductor
loading near the planning criteria limits and are colored yellow. For LSMO12, STPE12, and TOME12
thermal loading violations were observed in the base case model (colored red) and indicate there
is no remaining hosting capacity for these feeders. System improvements must be performed for
these three feeders before any new PV generation can be successfully interconnected.

Table 4-2: Synergi Base Case Hosting Capacity Results

. . 3 . Synergi
Mg Bsting  Smerd | smert | SUGE SUSS SEE sadmum

kVA Gen kVA kVA Voltage Load % Capacity KVA
A10083 11,663 9,973 -7,959 8,043 1,478 125.0 95.5 3,675
ARIB11 9,331 10,326 -8,188 8,188 2,121 123.4 89.0 1,099
CcoLL12 9,072 9,150 -8,297 8,702 372 125.5 96.0 781
DEMW11 10,278 8,304 -8,062 8,070 83 125.3 91.8 1,308
ELCE11 9,288 9,257 -6,954 7,668 1,300 124.4 97.0 2,019
GOLD13 12,429 11,272 -10,292 10,315 730 125.7 81.1 2,139
HOND12 10,039 9,153 -8,561 9,565 267 125.0 86.0 1,352
JARA12 11,231 10,063 -7,944 8,843 848 124.4 96.6 3,269
LOHO12 9,288 10,004 -8,260 8,263 1,660 124.9 86.0 1,060
LOHO13 11,231 12,073 -10,962 11,157 528 123.7 98.0 267
LOHO14 11,231 9,999 -9,616 9,684 529 124.6 86.0 1,616
LSMO12 9,288 10,216 -9,682 9,753 431 125.4 106.0 | Thermal Violation
LSMO21 9,288 9,032 -7,944 8,001 848 123.4 97.0 1,272
PROG13 9,936 9,610 -6,367 6,373 1,909 125.3 97.0 3,255
SCEN12 9,936 10,728 -8,421 9,641 1,075 122.7 97.0 1,297
SOCO12 9,288 10,708 -7,707 8,484 2,347 123.0 97.0 1,224
STPE12 8,208 10,066 -7,839 8,703 1,770 124.3 112.0 | Thermal Violation
TOME12 9,288 10,698 -8,442 8,624 1,800 123.2 110.0 Thermal Violation

Note: Negative MDL kW indicates reverse power flow on the feeder.

4.1.1 Feeders with Max Thermal Loading Violations

Feeders LSMO12, STEP12 and TOME12 all showed thermal criteria violations when performing the
base case power flow analysis. System improvements are required to mitigate this planning
criteria violation and risk of equipment failure that can result from use above normal ratings. Due
to the thermal violations observed, zero hosting capacity remains for these feeders. Once system
improvements are constructed to resolve these thermal violations, some hosting capacity will be
enabled on each distribution feeder.

4.1.2 Feeders with Max Voltage Near Planning Criteria

Seven feeders within this evaluation experienced maximum voltage near the planning criteria of
126 V and are colored yellow in Table 4-2. High PV penetration can result in voltage rise on
distribution feeders. Location of generation on the feeder, conductor sizes, and other factors will
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influence the amount of voltage rise that can result from PV generation. Mitigation efforts can be
performed to regulate voltage by installing new equipment, adjusting the settings of PV inverters,
and using BESS to control power flow. Although none of the feeders experienced high voltage
violations in the base case hosting capacity scenario, high voltage violations are something that
must be monitored for distribution feeders as PV penetration increases.

4.2 Pending Customer PV Interconnections Review

Several of the feeders had pending customer PV interconnections prior to this study. See Table 2-2
in Section 2.2 for the number of pending customer PV interconnections and the total capacity. If
remaining hosting capacity was observed for a distribution feeder in PNM’s first Hosting Capacity
study, all pending interconnections shown in Table 2-2 were modeled, and power flow analysis
performed to determine if all planning criteria were still maintained. Table 4-3 shows the
summary power flow results and remaining hosting capacity after modeling the pending PV
interconnections shown in Table 2-2. Feeders without pending customer PV interconnections are
not shown in the table below.

Table 4-3: Synergi Power Flow Analysis with Pending PV Interconnections Modeled

Synergi

cecter | oy e Pens W e e S
kVA Gen kVA Voltage V Load % Capacity kVA Interconnect?
A10083 11,663 9,973 30 125.0 95.5 3,703 N/A
COLL12 9,072 9,161 11 125.6 96.1 781 Yes
ELCE11 9,288 9,257 107 124.6 96.7 2,019 Yes
HOND12 10,039 9,153 125 125 86 1,352 Yes
JARA12 11,231 10,081 18 124.4 96.6 3,269 Yes
LOHO12 9,288 10,017 13 124.9 86 1,060 Yes
LSMO12 9,288 10,288 72 125.4 106 Thermal Violation No
LSMO21 9,288 9,040 22 123.4 96.6 1,272 Yes
PROG13 9,936 9,931 330 125.4 96.3 3,255 Yes
SCEN12 9,936 10,948 225 122.8 98.9 1,297 Yes
S0C012 9,288 11,063 371 123.5 98.2 1,224 Yes
STPE12 8,208 11,175 1,137 124.7 124.6 Thermal Violation No
TOME12 9,288 10,852 174 123.2 111.6 Thermal Violation Yes*

*A 6 MVA BESS was recently installed on TOME12. With this BESS in place, the existing thermal violation has been
mitigated, and all pending PV projects can successfully interconnect.

4.2.1 Feeders Where Pending PV Projects can Interconnect

If no planning criteria violations were observed after modeling pending PV interconnections, these
customers can be allowed to interconnect to the PNM system. All pending PV customers modeled
can successfully interconnect without any system improvements on 11 of the 13 feeders
evaluated. This would result in 230 new projects interconnecting and an increase of 1,391 kVA in
PV capacity. For these 11 feeders, some hosting capacity remains after modeling pending
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customer PV interconnections and indicates that there is potential to successfully interconnect
more PV to these feeders without experiencing planning criteria violations.

4.2.2 Feeders Where Pending PV Projects Cannot Interconnect

Feeders LSMO12 and STPE12 showed thermal criteria violations when performing the base case
power flow analysis. If pending PV interconnections were allowed on these feeders, planning
criteria violations would be exacerbated. Pending customer PV interconnections on these feeders
must not be approved until system improvements can be constructed to mitigate existing planning
criteria violations and increase the available hosting capacity for these feeders.

4.3 Feeder Upgrades

For many of these feeders at PV saturation, traditional conductor and equipment upgrades could
be performed to bring the feeder up to the current PNM standard rating. Table 4-4 shows the
summary of results and indicates the amount/type of system improvements evaluated for each
feeder. Each feeder was evaluated individually to determine the appropriate set of system
improvements to increase hosting capacity. The Synergi maximum hosting capacity value
represents the amount of remaining hosting capacity assuming all pending PV customers are
interconnected to the respective feeder if applicable. All feeders show remaining hosting capacity
with feeder upgrades applied. Some feeders are already constructed to the maximum PNM
standard ratings. The feeder upgrade scenario was not applicable to these feeders.

Table 4-4: Feeder Upgrades Summary Results

Feeder Feeder Cable | Main Line Protective New Msaqu;rf:n
Rating Upgrade Conductor  Device Upgrade | Equipment .
KVA Mi Upgrade Mi Units Units ieatius
Capacity kVA

A10083 11,663 - - 3,675
ARIB11 11,231 0 0 1 0 2,100*
COLL12 11,231 0.1 0 0 0 1,800*
DEMW11 12,429 0.03 0.63 1 0 1,280**
ELCE11 11,231 0.03 0 1 0 4,178
GOLD13 12,429 - - - 2,139
HOND12 12,429 0.08 3.2 1 0 2,390
JARA12 11,231 - - - - 3,269
LOHO12 11,231 0 0 1 0 2,960
LOHO13 11,231 - - - 267
LOHO14 11,231 - - - - 1,616
LSMO12 11,231 0 1.17 1 0 1,469
LSM021 11,231 0 1.17 0 0 3,216
PROG13 11,231 0.16 5.26 0 0 4,506
SCEN12 11,231 0 1.61 0 0 2,559
SOC012 11,231 0.03 .09 0 0 3,167
STPE12 11,231 0.42 5.24 0 0 2,520
TOME12 11,231 0.03 0 0 0 2,620

*Ariba Substation and College Substation transformers each have high amounts of PV penetration. The substation
transformer limits the maximum hosting capacity after feeder upgrades are performed.

** Deming West Substation transformer is more limiting to hosting capacity than the feeder rating. After feeder
upgrades are performed, losses decrease on the feeder but power flow through the transformer increases, so the
hosting capacity decreased by a small amount.
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4.3.1  Conductor Upgrades to Improve Feeder Rating

The maximum standard PNM feeder construction utilizes 750 CU cable for underground
construction, rated for 520 Amps, and 397 AAC conductor for overhead construction, rated for 570
Amps. A distribution feeder that is constructed with these conductors/cables typically will have a
normal rating of 11.2 MVA and an emergency rating of 13 MVA with a nominal system voltage of
12.47 kV.L.. PNM does operate in some regions at a nominal system voltage of 13.8 kVy.. This higher
nominal voltage results in a normal rating of 12.5 MVA and an emergency rating of 14.3 MVA.
These emergency ratings are a result of the system design based on 600 Amp rated equipment.
Emergency capacity is reserved for contingency switching and power restoration.

The Alamogordo South, Gold, Jarales, and Lost Horizon Substation feeders contained in this feeder
set could not be upgraded to improve the feeder rating and feeder upgrades were not applicable.
Lost Horizon, Gold, and Jarales feeders are newer and were constructed to the present maximum
standards. Alamogordo Feeder A10083 was purchased from another utility provider that utilized
conductor rated higher than the maximum PNM standard. As PNM continues to expand their
system, they are working to construct new feeders to the maximum PNM standard, where

possible, to mitigate the cost of future upgrades to increase the capacity of the feeder.

4.3.2 Protection Upgrades

As PV generation increases on a distribution feeder, system protection schemes are impacted.
Desensitization of protection schemes can occur as new PV generation sources are distributed
throughout the feeder. Reclosers and other sectionalizing devices are used to protect distribution
feeders from faults and limit the impact to customers. Additional protective devices were
included in the feeder upgrade analysis to mitigate potential desensitization concerns anticipated
on distribution feeders as PV penetration increases.

Feeder upgrades can bring all distribution feeders at PV saturation to current PNM construction
standards and maximum feeder rating. By increasing the feeder rating, hosting capacity was
observed to increase. However, once the maximum feeder rating is achieved, no other feeder
upgrades can be performed to increase the maximum hosting capacity. Charging a BESS from PV
generation is one solution to further increase hosting capacity on a distribution feeder. Charging
the BESS from PV generation can regulate the power flow on the feeder during times when there
is minimal customer demand, but large amounts of solar generation. Using a BESS to manage
power flow on the distribution feeder can help to mitigate potential thermal and voltage
violations that can result from PV generation.

Two different BESS charge rates were evaluated in this evaluation. The 2 MVA charge rate
represents a simple control scheme where the 24 MWh BESS charges at a low rate for an extended
amount of time. This lower charge rate will ensure that the BESS can charge for up to 12 hours
during the day. The 6 MVA charge rate represents a more dynamic control scheme where the BESS
charges at its full capability during peak solar production to enable more PV generation on the
distribution feeder. However, if the BESS charges at 6 MVA it can only sustain this charge rate
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continuously for up to 4 hours a day. The energy component of BESS solutions is something that
PNM will need to continue monitoring. The BESS charge rate may need to vary throughout the day
to manage power flow on the distribution feeder while not filling the BESS too quickly to maintain
enough storage to last through the solar day. Table 4-5 shows the summary results for all feeders
at PV saturation evaluated.

Table 4-5: BESS Charging Hosting Capacity Results with Feeder Upgrades

Feeder New‘ Synergi Max?mum. Hosting Synergi Max?murrf Hosting
Feeder Rating Prgtegtlve Capacity w1'Fh Capacity Wll.'.h
KVA evice 2 MVA Charging 6 MVA Charging
Units kVA kVA
A10083 11,231 0 5,501 9,312
ARIB11 11,231 1 5,010 6,940
COLL12 11,231 0 4,698 7,968
DEMW11 12,429 0 3,208 6,102
ELCE11 11,231 0 5,787 7,844
GOLD13 12,429 0 4,037 7,838
HOND12 12,429 0 5,603 9,468
JARA12 11,231 0 4,846 7,166
LOHO12 11,231 0 4,853 7,110
LOHO13 11,231 0 2,157 5,346
LOHO14 11,231 0 3,512 5,512
LSMO12 11,231 1 3,373 6,980
LSMO21 11,231 0 5,161 8,074
PROG13 11,231 0 6,120 7,391
SCEN12 11,231 0 4,179 6,453
SOCOo12 11,231 0 5,011 6,515
STPE12 11,231 0 4,289 6,207
TOME12 11,231 0 4,299 6,460

4.4.1  BESS Charging at 2 MVA / 6 MVA without Feeder Upgrades

For distribution feeders where significant amounts of feeder upgrades were identified, an
additional scenario was analyzed to determine if a BESS alone would provide increased hosting
capacity for the feeder while limiting the amount of capital investment. Only a small subset of the
distribution feeders studied were evaluated without feeder upgrades applied. For this subset of
feeders, the existing large-scale PV facility was located further away from the substation.
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Table 4-6: Hosting Capacity Results with BESS Charging and no Feeder Upgrades

New Synergi Maximum Hosting Synergi Maximum Hosting
Feeder Protective Capacity with Capacity with
Device 2 MVA Charging 6 MVA Charging
Units kVA kVA
ELCE11 9,288 0 3,630 4,550
PROG13 9,936 0 4,850 5,680
SCEN12 8,208 0 2,910 4,480
STPE12 9,288 0 1,280 1,600

4.4.2 Distribution Feeder Inverter Capacity Limit

Presently, PNM’s DER integration plan indicates a PV penetration limit of 150% of the feeder
rating. The intent of this planning criteria is to provide another milestone for distribution feeders
where further study and evaluation would be required to understand the implications of allowing
PV penetration higher than 150% of the feeder rating. PNM’s concern is that the distribution
system could become more difficult to operate and maintain power quality to customers as local
generation levels exceed local consumption by a significant amount.

For a distribution feeder that has been upgraded to the standard PNM rating of 11.2 MVA, a PV
penetration limit of 150% of the feeder rating would allow for up to 16.8 MVA of interconnected
PV capacity. The hosting capacity results presented in the table above were limited, in some
instances, to align with this planning criteria.

4.4.3  Protection Upgrades with BESS

For these scenarios, some additional protective devices were identified that will be necessary
when installing BESS on certain distribution feeders. Adding BESS resources to a distribution feeder
results in the ability to better regulate feeder power flow and increase hosting capacity. However,
BESS is also a source of generation when discharging and can complicate protection schemes if
both existing PV and the BESS feed into a fault. Reclosers and other sectionalizing devices can be
used to protect distribution feeders from faults and limit the impact to customers.
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4.5 Build a Dedicated Feeder to Existing Large-Scale PV Sites

Many utilities around the country construct dedicated distribution feeders to large-scale PV
facilities. This practice has resulted in higher upfront interconnection costs but has simplified the
distribution system operation and planning efforts. Historically, PNM has interconnected large-
scale PV facilities to shared distribution feeders. This practice of interconnecting large-scale PV
facilities to shared feeders has resulted in the challenges to interconnect new customer PV
generation to the PNM system. A dedicated feeder scenario was evaluated to identify the hosting
capacity benefit to PNM customers by moving these large-scale PV sites to a new dedicated
feeder. Table 4-7 shows the summary results of this dedicated feeder buildout scenario.

Table 4-7: Dedicated Feeder Buildout Results

Synergi
Existing Existing' Substation Feeder Main Line Maxirr‘lum
Feeder Feeder Rating Upg(ade Fable . Condqctor Hosting

kVA Required? Buildout Mi Mi Capacity kVA
(For Existing Feeder)

A10083 11,663 No 0.13 5.3 8,101
ARIB11 9,331 Yes 0.05 0.15 11,061
COLL12 9,072 Yes 0.25 7.1 9,063
DEMW11 10,278 Yes 0.03 0.5 9,380
ELCE11 9,288 Yes 0.02 8.6 10,110
GOLD13 12,429 No 0.07 1.8 12,882
HOND12 10,039 Yes 0.08 3.0 9,994
JARA12 11,231 No 0.04 7.6 12,011
LOHO12 9,288 Yes 0.05 1.8 10,818
LOHO13 11,231 Yes 0.19 2.7 10,165
LOHO14 11,231 Yes 0.03 1.7 11,376
LSMO12 9,288 Yes 0.06 1.2 9,296
LSMO21 9,288 Yes 0.09 0.7 10,196
PROG13 9,936 Yes 3 6.9 10,901
SCEN12 9,936 Yes 1.7 4.3 9,906
SOCOo12 9,288 Yes 0.03 2.2 10,350
STPE12 8,208 Yes 0.43 3.4 8,367
TOME12 9,288 Yes 0.3 4.9 9,590

4.5.1  Substation Upgrades

To build out a new dedicated feeder to the existing large-scale PV facilities, upstream
infrastructure must be in place. At the Jarales and Gold substations, there was a vacant position
in the substation switchgear ready for a new feeder buildout. In this situation, the capital
improvements to build out the new dedicated feeder were significantly lower. For 15 of the
feeders studied, substation upgrades were required to enable the buildout of a new distribution
feeder. Each substation is unique, and the capital work required to build out a new distribution
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feeder varied. Some of the necessary upgrades were to replace a substation switchgear, upgrade
the existing substation transformer to the new PNM standard size, or even construct a new
substation because the existing substation has no room for expansion/upgrade. Substation
upgrades can require long-lead equipment, significant engineering and design work, land
acquisition, and significant cost.

4,5.2 Additional Load Serving Benefit

For 15 of the feeders evaluated, a substation upgrade was required to enable the buildout of a
new distribution feeder to serve an existing large-scale PV facility. While upgrading a substation
transformer or constructing a new substation transformer is a significant capital project, it also
provides additional opportunity to serve load. Substation transformers are shared between 2-4
distribution feeders. If a new substation, or expansion of an existing substation is required to build
out a new dedicated feeder to serve the existing large-scale PV, additional feeders could be
constructed to serve economic development or traditional customer load. However, it is important
to note that while these PV saturated feeders are limited in the ability to host new PV generation,
all feeders in this evaluation have some remaining load serving capacity. Typically, the areas of
PNM’s system that are experiencing significant economic development interest are not where
feeders are at PV saturation.

Table 4-8 shows the maximum hosting capacity observed for feeders at PV saturation for each
scenario evaluated. Limited hosting capacity was observed for each of these saturated feeders in
the base case evaluation. System improvements were shown to increase the maximum hosting
capacity by increasing feeder ratings and/or installing a BESS that charges from excess PV
generation. Building a dedicated feeder to the existing large-scale PV facilities generally unlocked
the most hosting capacity for existing distribution feeders. Figure 4-1 visually shows the maximum
hosting capacity results.

Figure 4-1: Maximum Synergi Hosting Capacity Results
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Table 4-8: Maximum Synergi Hosting Capacity Results Summary

Base Case Feeder Upgrades 2 MVA BESS 6 MVA BESS Fee[:jeec:'chauti'Iagout
Synergi Max Synergi Max Charging Synergi | Charging Synergi Synergi Max
Hosting Capacity = Hosting Capacity Max Hosting Max Hosting Hos)t,in %Za acit
kVA kVA Capacity kVA Capacity kVA ﬁv AP Y
A10083 3,703 3,680 5,500 9,312 8,102
ARIB11 1,099 2,100* 5,010 6,941 11,061
COLL12 781 1,800* 4,700 7,970 9,063
DEW11 1,308 1,280** 3,210 6,100 9,380
ELCE11 2,019 4,180 5,790 7,840 10,110
GOLD13 2,139 2,139 4,040 7,840 12,882
HOND12 1,352 3,740 5,600 9,470 9,994
JARA12 3,269 3,269 4,850 7,170 12,011
LOHO12 1,060 2,960 4,850 7,110 10,818
LOHO13 267 267 2,160 5,350 10,165
LOHO14 1,616 1.616 3,510 7,130 11,376
LSMO12 Thermal Violation 1,470 3,370 6,980 9,296
LSM021 1,272 3,220 5,160 8,070 10,196
PROG13 3,255 4,510 6,120 7,390 10,901
SCEN12 1,297 2,560 4,180 6,450 9,906
SOC012 1,224 3,170 5,010 6,520 10,350
STPE12 Thermal Violation 2,520 4,290 6,210 8,367
TOME12 Thermal Violation 2,620 4,300 6,460 9,590

*Ariba Substation and College Substation transformers each have high amounts of PV penetration. The substation
transformer limits the maximum hosting capacity after feeder upgrades are performed.

**Deming West Substation transformer is more limiting to hosting capacity than the feeder rating. After feeder
upgrades are performed, losses decrease on the feeder but power flow through the transformer increases, so the
hosting capacity decreased by a small amount.
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Two perspectives were used to evaluate all hosting capacity improvement solutions on PV
saturated feeders. These perspectives differ by the value attributed to hosting capacity
improvement and other associated system benefits related to the evaluated solutions.

- solutions were scored based only on the increase in hosting
capacity relative to the cost. This perspective does not consider the system benefits provided by
each solution. Feeder upgrades or dedicated feeder buildout were the solutions that consistently
scored the highest using the hosting capacity benefit cost perspective. Column 6 in the following
tables shows the scoring from this benefit cost perspective.

- solutions were scored based on the value provided by the new PV
generation enabled by hosting capacity and by overall system benefits. The complete value of
BESS to the PNM system was more holistically considered from this perspective. See Section 2.4
for further explanation of the value models used for this analysis. The holistic value provided by
the BESS was captured with this perspective and resulted in a 6 MVA BESS solution scoring highest
for most feeders. However, feeder upgrades were not recommended in all instances due to high
costs. Column 7 in the following tables shows the scoring from the holistic system benefit cost
perspective.
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5.1 Feeder Upgrades

Feeder Upgrades primarily targeted conductor and cable upgrades to bring each distribution
feeder to the maximum PNM standard rating. The capital project costs varied greatly as the
number of conductor and equipment upgrades was also influenced by the configuration of each
distribution feeder. Table 5-1 shows the financial analysis results for the feeder upgrade solution.
Feeder upgrades were not applicable to all feeders at PV saturation. If the feeder is already
constructed to the maximum PNM ratings, no hosting capacity increase or benefit cost scoring was
provided.

Table 5-1: Feeder Upgrades Financial Analysis Results

BaseCase  pimun MRS | i Capacy.  Syseem
Capacity kVA - Hos:tt1n§VA Increase KVA Project Cost Increacse t(kVA) Bengﬁt Cost
pacity over Cost (3K)  Ratio Score

A10083 3,675 3,675 N/A - -

ARIB11 1,099 2,100 1,090 $156,470 6.97 1.16
CcoLL12 781 1,800 1,020 $151,149 6.75 1.2
DEMW11 1,308 1,280 -28* $542,472 -

ELCE11 2,019 4,178 2,159 $6,247,100 0.35 0.16
GOLD13 2,139 2,139 N/A - -

HOND12 1,352 3,740 2,390 $2,435,763 0.98 1.34
JARA12 3,269 3,269 N/A - -

LOHO12 1,060 2,960 1,900 $156,470 12.14 1.26
LOHO13 267 267 N/A - -

LOHO14 1,616 1,616 N/A - -

LSMO12 Thermal Violation 1,469 1,469 $885,270 1.66 0.21
LSMO21 1,272 3,216 1,944 $878,801 2.21 0.23
PROG13 3,255 4,506 1,251 $5,930,712 0.21 0.61
SCEN12 1,297 2,559 1,262 $1,967,632 0.64 1.84
SOCO012 1,224 3,167 1,943 $183,615 10.58 20.07
STPE12 Thermal Violation 2,520 2,520 $4,314,628 0.58 0.26
TOME12 Thermal Violation 2,620 2,620 $82,117 31.91 39.92

* Deming West Substation transformer is more limiting to hosting capacity than the feeder rating. After feeder
upgrades are performed, losses decrease on the feeder but power flow through the transformer increases, so the
hosting capacity decreased by a small amount.
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5.2 Feeder Upgrades and BESS Charging at 2 MVA

The cost of this capital project alternative was significant due to the investment in the battery
system. First, all feeders were evaluated with the BESS and applicable feeder upgrades to provide
the greatest increase in hosting capacity. For some of the feeders, upgrades were significant and
drove up the total project cost. In these instances, 1898 & Co. also evaluated constructing only
the BESS and not the feeder upgrades. Table 5-2 shows the financial analysis results for the feeder
upgrades and 2 MVA BESS charging solution.

Table 5-2: Feeder Upgrades and BESS Charging at 2 MVA Financial Analysis Results

Capacity kKVA ospng Increase KVA Project Cost | Increase (kVA) Bengflt Cost
Capacity kVA over Cost ($K) Ratio Score

A10083* - - - - - -
ARIB11 1,099 5,010 3,911 $14,456,470 0.27 0.74
coLL12 781 4,698 3,917 $14,451,149 0.27 0.74
DEMW11 1,308 3,208 1,900 $14,842,473 0.13 0.72
ELCE11 2,019 5,787 3,768 $20,547,079 0.18 0.54
GOLD13* - - - - - -
HOND12 1,352 5,603 4,251 $16,735,763 0.25 0.82
JARA12* - - - - - -
LOHO12 1,060 4,853 3,793 $14,456,470 0.26 0.74
LOHO13* - - - - - -
LOHO14* - - - - - -
LSMO12 | Thermal Violation 3,373 3,373 $15,335,281 0.22 0.7
LSM021 1,272 5,161 3,889 $15,178,801 0.26 0.68
PROG13 3,255 6,120 2,865 $20,230,712 0.14 0.69
SCEN12 1,297 4,179 2,882 $16,267,632 0.18 0.86
S0CO12 1,224 5,011 3,787 $14,633,616 0.26 0.96
STPE12 Thermal Violation 4,289 4,289 $18,614,629 0.23 0.62
TOME12 | Thermal Violation 4,299 4,299 $14,382,117 0.30 0.96

*This feeder is already built to the maximum PNM standard rating. Results for the 2 MVA BESS only solution are
shown in the next table.

5.2.1 BESS Charging at 2 MVA without Feeder Upgrades

On four feeders, significant upgrades were required to increase the feeder rating. These feeders
were also evaluated if only the BESS was constructed, and no other improvements performed. The
benefit cost ratio scores did improve with the lower overall project cost. Five of the feeders
evaluated are already built to the maximum PNM standard ratings. For these five feeders, analysis
was performed with only the BESS upgrades. Table 5-3 shows the financial analysis results for the
2 MVA BESS charging solution without feeder upgrades.

X
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Table 5-3: BESS Charging at 2 MVA without Feeder Upgrades Financial Analysis Results

Net Hosting

New . . Holistic
. Hosting Project Cost Benefit Cost
Capacity kVA : Increase kVA (kVA) over )
Capacity kVA Ratio Score
Cost ($K)

A10083 3,675 5,501 1,826 $14,300,000 0.13 0.73
ELCE11 2,019 3,630 1,611 $14,300,000 0.11 0.78
GOLD13 2,139 4,037 1,898 $14,300,000 0.13 0.75
JARA12 3,269 4,846 1,577 $14,300,000 0.11 0.74
LOHO13 267 2,157 1,890 $14,300,000 0.13 0.75
LOHO14 1,616 3,512 1,896 $14,300,000 0.13 0.75
PROG13 3,255 4,850 1,595 $14,300,000 0.11 0.97
SCEN12 1,297 2,910 1,613 $14,300,000 0.11 0.97
STPE12 | Thermal Violation 1,280 1,280 $14,300,000 0.09 0.78

X
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5.3 Feeder Upgrades with BESS Charging at 6 MVA

The cost of this capital project alternative was significant due to the investment in the battery
system. First, all feeders were evaluated with the BESS and Feeder Upgrades. For some of the
feeders, feeder upgrades were significant and drove up the total project cost. In these instances,
1898 & Co. also evaluated the benefit cost ratio of constructing only the BESS and not the feeder
upgrades. Table 5-4 shows the financial analysis results for the feeder upgrades and 6 MVA BESS
charging solution.

Table 5-4: Feeder Upgrades with BESS Charging at 6 MVA Financial Analysis Results

Base Case X Net Hosting Az Hos‘t i SlEIE
Feeder Hosting Maxm"\um Capacity ; Ry Sys!:em
Capacity kVA Hos‘tmg Increase KVA Project Cost | Increase (kVA) Bengflt Cost
Capacity kVA over Cost ($K) Ratio Score

A10083* - - - - - -
ARIB11 1,099 6,940 5,841 $14,506,470 0.40 1.37
CcoLL12 781 7,968 7,187 $14,501,149 0.50 1.38
DEMW11 1,308 6,102 4,794 $14,892,473 0.32 1.34
ELCE11 2,019 7,844 5,825 $20,597,079 0.28 0.98
GOLD13* - - - - - -
HOND12 1,352 9,468 8,116 $16,785,763 0.48 1.37
JARA12* - - - - - -
LOHO12 1,060 7,110 6,050 $14,506,470 0.42 1.37
LOHO13* - - - - - -
LOHO14* - - - - - -
LSMO12 | Thermal Violation 6,980 6,980 $15,385,271 0.45 1.3
LSMO21 1,272 8,074 6,802 $15,228,801 0.45 1.27
PROG13 3,255 7,391 4,136 $20,280,712 0.20 1.15
SCEN12 1,297 6,453 5,156 $16,317,632 0.32 1.43
SOCO12 1,224 6,515 5,291 $14,683,616 0.36 1.59
STPE12 | Thermal Violation 6,207 6,207 $18,664,629 0.33 1.10
TOME12 | Thermal Violation 6,460 6,460 $14,432,117 0.45 1.59

*This feeder is already built to the maximum PNM standard rating. Results for the 6 MVA BESS only solution are
shown in the next table.

5.3.1  BESS Charging at 6 MVA without Feeder Upgrades

For the four feeders, significant feeder upgrades were required to increase the feeder rating.
These feeders were also evaluated if only the BESS was constructed and no other feeder upgrades.
The benefit cost ratio scores did improve with the lower overall project cost. Table 5-5 shows the
financial analysis results for the 6 MVA BESS charging solution without feeder upgrades.
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Table 5-5: BESS Charging at 6 MVA without Feeder Upgrades Financial Analysis Results

New Net Hosting NEE Hos.ting Holistic
Base Case . . . Capacity
. Maximum Capacity Capital System
Feeder Hosting 5 o Increase X
; Hosting Increase Project Cost Benefit Cost
Capacity kVA . (kVA) over .
Capacity kVA kVA Cost (SK) Ratio Score
A10083 3,675 9,312 5,637 $14,350,000 0.39 1.37
ELCE11 2,019 4,550 2,531 $14,350,000 0.18 1.31
GOLD13 2,139 7,838 5,699 $14,350,000 0.40 1.39
JARA12 3,269 7,166 3,897 $14,350,000 0.27 1.39
LOHO13 267 5,346 5,079 $14,350,000 0.35 1.39
LOHO14 1,616 7,128 5,512 $14,350,000 0.38 1.39
PROG13 3,255 5,680 2,425 $14,350,000 0.17 1.62
SCEN12 1,297 4,480 3,183 $14,350,000 0.22 1.61
STPE12 Thermal Violation 1,600 1,600 $14,350,000 0.11 1.08
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5.4 Dedicated Feeder Buildout

Most feeders evaluated must include a substation transformer upgrade or new substation
transformer to successfully build out a new dedicated feeder and improve hosting capacity in the
area. The capital project costs were impacted by the amount of conductor buildout required
which varied based on the distance of existing solar facilities from the substation. Also, some cost
sharing of substation upgrades can be experienced among the Lost Horizon Substation feeders and
the Los Morros Substation feeders. Table 5-6 shows the financial analysis results for the dedicated
feeder buildout solution.

Table 5-6: Dedicated Feeder Buildout Financial Analysis

Net Hosting

osing | PEeCSe  pmimum MRS coprat PO rinnc
eeder Capacity kVA c Hosﬁmg Increase KVA Project Cost (kVA) over Bengflt Cost
apacity kVA Cost ($K) Ratio Score
A10083 3,675 8,101 4,426 $4,511,562 0.98 0.12
ARIB11 1,099 11,060 9,960 $8,245,205 1.21 0.04
COLL12 781 9,063 8,282 $13,487,292 0.61 0.02
DEMW11 1,308 9,380 8,072 $8,420,781 0.96 0.04
ELCE11 2,019 10,110 8,091 $15,970,100 0.51 0.07
GOLD13 2,139 12,882 10,743 $1,600,027 6.71 0.23
HOND12 1,352 9,994 8,642 $10,392,223 0.83 0.33
JARA12 3,269 12,011 8,742 $5,881,256 1.49 0.06
LOHO12 1,060 10,818 9,758 $4,134,726 2.36 0.08
LOHO13 267 10,165 9,898 $4,956,000 2.00 0.07
LOHO14 1,616 11,376 9,760 $4,043,470 2.41 0.09
LSMO12 Thermal Violation 9,296 9,296 $5,011,594 1.85 0.07
LSM021 1,272 10,196 8,924 $4,702,933 1.90 0.09
PROG13 3,255 10,901 7,646 $19,546,830 0.39 0.2
SCEN12 1,297 9,906 8,609 $13,940,195 0.62 0.29
SOCO012 1,224 10,350 9,126 $9,499,505 0.96 0.43
STPE12 Thermal Violation 8,367 8,367 $11,316,078 0.74 0.15
TOME12 Thermal Violation 9,590 9,590 $11,772,572 0.81 0.33

5.5 Capital Project Portfolios

Two separate portfolios were determined based on the two benefit cost perspectives that were
scored for this evaluation. Table 5-7 represents the highest scoring solutions portfolio based on
the hosting capacity improvement relative to cost perspective. The dedicated feeder buildout or
feeder upgrade solutions scored highest from this perspective as these were solutions that
provided the greatest increase to hosting capacity for a lower cost. This portfolio would result in a
total investment of six new substation transformers to enable the buildout of eight distributed
feeders. Feeder upgrades that scored highest typically required small investments, but only

X
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resulted in marginal increases in hosting capacity. Additional upgrades would be required in the
future to further increase hosting capacity beyond the marginal feeder upgrade increase.

Table 5-8 represents the highest scoring solutions portfolio based on the holistic financial benefit
cost perspective. This holistic financial analysis considered the other benefits provided by a BESS
installation in addition to increasing hosting capacity. This holistic perspective resulted in the 6
MVA BESS solution scoring highest for each feeder in most cases. However, feeder upgrades were
not desirable for some feeders because of the high cost. For additional feeders, feeder upgrades
are not applicable because they are presently constructed to the maximum standard. Feeder
upgrades only scored the highest for three of the feeders evaluated. Feeder upgrades provide a
marginal increase to hosting capacity which will allow customers to interconnect new PV in the
near term, but as PV penetration continues to increase, additional solutions will be required. A 6
MVA BESS could be added to SCEN12, SOCO12, and TOME12 to enable more customer PV
generation as PV penetration levels necessitate. This portfolio represents 15-6 MVA BESS
installations within the PNM distribution system totaling 90 MVA of capacity and 360 MWH of
energy storage.
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Table 5-7: Hosting Capacity Benefit Cost Portfolio

Feeder

Capital Project

Category

Net Hosting
Capacity
Increase kVA

Capital Project
Cost

Net Hosting
Capacity
Increase (kVA)
over Cost ($K)

A10083 Dedicated Feeder 4,426 $4,511,562 0.98
ARIB11 Feeder Upgrades 1,090 $156,470 6.97
CcOoLL12 Feeder Upgrades 1,020 $151,149 6.75
DEMW11 Dedicated Feeder* 8,072 $8,420,781 0.96
ELCE11 Dedicated Feeder* 8,091 $15,970,100 0.51
GOLD13 Dedicated Feeder 10,743 $1,600,027 6.71
HOND12 Feeder Upgrades 2,390 $2,435,763 0.98
JARA12 Dedicated Feeder 8,742 $5,881,256 1.49
LOHO12 Dedicated Feeder* 9,758 $4,134,726 2.36
LOHO13 Dedicated Feeder* 9,898 $4,956,000 2.00
LOHO14 Dedicated Feeder* 9,760 $4,043,470 2.4
LSMO12 Feeder Upgrades 1,469 $885,270 1.66
LSMO21 Feeder Upgrades 1,944 $878,801 2.21
PROG13 Dedicated Feeder* 7,646 $19,546,830 0.39
SCEN12 Feeder Upgrades 1,262 $1,967,632 0.64
S0CO12 Feeder Upgrades 1,943 $183,615 10.58
STPE12 Dedicated Feeder* 8,367 $11,316,078 0.74
TOME12 Feeder Upgrades 2,620 $82,117 31.91
Total o 99,241 $87,121,647 -

*A new substation transformer/upgraded substation transformer is required

for the dedicated feeder buildout solution. Five (5) total new substation
transformers would be required if this portfolio were constructed.
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Table 5-8: Holistic Financial Benefit Cost Portfolio

Holistic
Financial
Benefit Cost
Ratio Score

A10083 6 MVA BESS 5,637 $14,350,000 1.37
ARIB11 Feeder Upgrades & 6 MVA BESS 5,841 $14,506,470 1.37
COoLL12 Feeder Upgrades & 6 MVA BESS 7,187 $14,501,149 1.38
DEMW11 Feeder Upgrades & 6 MVA BESS 4,794 $14,892,473 1.34
ELCE11 6 MVA BESS 2,531 $14,350,000 1.31
GOLD13 Feeder Upgrades & 6 MVA BESS 5,699 $14,350,000 1.39
HOND12 Feeder Upgrades & 6 MVA BESS 8,116 $16,785,763 1.37
JARA12 6 MVA BESS 3,897 $14,350,000 1.39
LOHO12 Feeder Upgrades & 6 MVA BESS 6,050 $14,506,470 1.37
LOHO13 6 MVA BESS 5,079 $14,350,000 1.39
LOHO14 6 MVA BESS 5,512 $14,350,000 1.39
LSMO12 Feeder Upgrades & 6 MVA BESS 6,980 $15,385,271 1.30
LSMO21 Feeder Upgrades & 6 MVA BESS 6,802 $15,228,801 1.27
PROG13 6 MVA BESS 2,425 $14,350,000 1.62
SCEN12 Feeder Upgrades 1,262 $1,967,632 1.84
SOCO12 Feeder Upgrades 1,943 $183,615 20.07
STPE12 Feeder Upgrades & 6 MVA BESS 6,207 $18,664,629 1.10
TOME12 Feeder Upgrades 2,620 $82,117 39.92
Total - 88,582 $227,154,390 -
Note: 15-6 MVA BESS systems are included in this portfolio focusing on the

holistic financial benefit cost analysis. This investment would result in 90
MVA of BESS capacity and 360 MWH of energy storage.
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Photovoltaic (PV) penetration is growing within the Public Service Company of New Mexico (PNM
or the Company) system. High PV penetration can present benefits but can also result in
challenges for operating and maintaining the distribution system. In response to rule 568 PNM was
granted partial variance in NMPRC Order 23-00072-UT-2023-06-14 to conduct studies to evaluate
PNM’s technical concerns regarding Variance requests 1, 2, and 3. As ordered, PNM worked with
the Department of Energy (DOE) and the National Renewable Energy Laboratory (NREL) to design
the pilot study. The purpose of this pilot study was to better understand the actual limits on
distribution feeders for hosting new PV generation given the levels of PV penetration PNM is
experiencing. That report® was submitted to the NMPRC on May 23, 2024.

In this report, after understanding the limitations of distribution feeders, multiple hosting
capacity improvement solutions were evaluated for 18 of PNM’s PV saturated feeders. The types
of hosting capacity improvement solutions that were evaluated are shown in Figure 6-1. A
financial analysis was then performed to understand the value of each solution and ultimately
recommend a portfolio of hosting capacity improvement projects for these PV saturated feeders.

Figure 6-1: Hosting Capacity Improvement Solutions Evaluated

Feeder Upgrades & Feeder Upgrades & Dedicated Feeder
Feeder Upgrades BESS Charging at 2 BESS Charging at 6 Buildout
MVA MVA

As of January 1, 2024, 13 of the 18 PV saturated feeders had pending customer PV
interconnections. Based on the results of the first hosting capacity study report, it was
determined that there was remaining hosting capacity on many of the PV saturated feeders. 1898
& Co. modeled the pending PV projects to determine if the distribution feeder could successfully
host all pending customer PV projects as of January 1, 2024. For 11 of the 13 feeders evaluated,
the pending PV customers modeled can successfully interconnect without any system
improvements. This will result in 230 new PV interconnections and an increase of 1,391 kVA in
customer-owned PV capacity. Existing thermal violations were observed on LSMO12 and STPE12
which must be mitigated through system improvements before pending PV interconnections can
successfully interconnect. The hosting capacity improvement solutions proposed in this report for

5 Rule 568 Hosting Capacity Analysis Report
https://edocket.prc.nm.gov/AspSoft/HandlerDocument.ashx?document_id=1233550
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these two feeders will allow the pending PV customers to interconnect successfully to LSMO12 and
STPE12.

As of August 19, 2024, there are 7 pending customer PV interconnections resulting in 51 kVA of
capacity that have been placed on hold since January 1, 2024. All these additional pending
customer PV interconnections have been modeled on PV saturated feeders with the proposed
hosting capacity improvement solutions in place. With hosting capacity improvement solutions in
place, all pending customer PV projects through August 19, 2024, can successfully interconnect.

Going forward, all applications on PV saturated feeders will follow the rule 568 screening process.
Since these feeders have reverse power flow at minimum load timeframes, they will fail the 100%
of minimum load screen and require supplemental review. Under supplemental review, each
application will be studied to see if there is remaining hosting capacity to safely interconnect the
project. If it is determined that improvements are required, but that these improvements are
within the recommended solutions provided in this report, the customers can be placed on hold
until the recommended solutions for the PV saturated feeders are implemented.

All capital project solutions investigated for the 18 PV saturated feeders resulted in an increase in
hosting capacity. However, the increase in hosting capacity varied across the feeder and was
influenced by several factors. The dedicated feeder buildout scenario most often provided the
greatest increase in hosting capacity while feeder upgrades generally provided a marginal increase
in hosting capacity. For some of the feeders, upgrades were not applicable because the feeder is
presently built to the maximum PNM standard ratings and no increase in hosting capacity is shown
for that scenario. Figure 6-2 shows the Synergi analysis hosting capacity increase for each capital
project alternative relative to the base case model results.

Figure 6-2: Hosting Capacity Increase per Solution Results
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Note: An absent vertical bar indicates that hosting capacity increase was not applicable for the
given scenario.
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Table 6-1 provides the recommended portfolio of capital project solutions to improve hosting
capacity on the PV saturated feeders while also providing the greatest value to PNM customers.
Engineering judgement, in combination with the two-perspective financial analysis, was used to
determine this proposed solution portfolio.

In selecting this portfolio of solutions, the BESS solutions were considered valuable because of the
hosting capacity increase on the local distribution feeder, but also because of the ability to avoid
investments in other parts of the system. PNM foresees battery storage as a need moving forward
in the clean energy transition. By building BESS on these distribution feeders, less battery storage
must be constructed on the transmission system. While the dedicated feeder buildout solution
typically resulted in the greatest hosting capacity increase for distribution feeders, these
investments provide no benefit to other parts of the overall PNM system which can also become
constrained as PV levels rise. The transmission system can be constrained during times of low load
and high PV generation. Even after performing dedicated feeder buildouts, additional transmission
system upgrades could be required in certain areas which would significantly impact the cost of
upgrades to improve PNM’s overall system hosting capacity. BESS solutions located in proximity to
PV generation can reduce PV generation power flow on the transmission system and improve
transmission congestion in lieu of transmission upgrades.

PNM plans to prioritize the feeder upgrades in the near-term to unlock incremental hosting
capacity quickly and enable more customers to connect their new PV systems successfully. The
proposed 6 MVA BESS systems can be constructed as PV penetration levels rise locally to improve
feeder hosting capacity or BESS systems can be constructed to obtain the overall system benefits
captured in the holistic system benefit analysis. Timelines are provided for the individual projects
in Table 6-1 below. Where feeder upgrades and a 6 MVA BESS are proposed, the first timeline is
for the feeder upgrades only. The second timeline is for the BESS construction. The timeline to
construct the overall portfolio will be greater than three years as it will be subject to budget
allocations.

N
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Table 6-1: Hosting Capacity Improvement Solutions Portfolio

Increase
Feeder Capital Project Solution in Hosting = Capital Project Construction
Category Capacity Cost Timeline
kVA
A10083 6 MVA BESS 5,637 $14,350,000 3 Years
ARIB11 Dedicated Feeder 9,960 $8,245,205 3 Years
COLL12 Feeder Upgrades & 6 MVA BESS 7,187 $14,501,149 1 Year / 3 Years
DEMW11** Feeder Upgrades & 6 MVA BESS 4,794 $14,892,473 1 Year / 3 Years
ELCE11 6 MVA BESS 2,531 $14,350,000 3 Years
GOLD13** Dedicated Feeder 10,743 $1,600,027 1 Year
HOND12 Feeder Upgrades & 6 MVA BESS 8,116 $16,785,763 1 Year / 3 Years
JARA12 6 MVA BESS 3,897 $14,350,000 3 Years
LOHO12 Dedicated Feeder 9,758 $4,134,726 3 Years
LOHO13 Dedicated Feeder 9,898 $4,956,000 3 Years
LOHO14 Dedicated Feeder 9,760 $4,043,470 3 Years
LSMO12 Feeder Upgrades & 6 MVA BESS 6,980 $15,385,271 1 Year / 3 Years
LSMO21 Feeder Upgrades & 6 MVA BESS 6,802 $15,228,801 1 Year / 3 Years
PROG13 6 MVA BESS 2,425 $14,350,000 3 Years
SCEN12 Feeder Upgrades 1,262 $1,967,632 1 Year
SOCO12* Feeder Upgrades & 6 MVA BESS 5,291 $- Installed
STPE12 Feeder Upgrades & 6 MVA BESS 8,367 $18,664,629 2 Years / 3 Years
TOME12* 6 MVA BESS 6,460 $- Installed
- - 119,868 $177,805,146 -

*SOCO012 & TOME12 were selected for the Phase | BESS installations and are installed. Phase | selection was based
on different criteria. The feeder upgrades only solution scored highest for these feeders because it provided a
least cost alternative to provide an increase in hosting capacity. The 6 MVA BESS that is installed provides more
hosting capacity for future customer interconnections.
**For DEMW11 & GOLD13, the SGIA has not been constructed. The proposed capital project solution would not be
constructed unless the SGIA moves forward with construction, or if pending customers are not able to connect to
the PNM system without system improvements built.
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7.0 Appendix - Feeder Analysis
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A10083 Analysis
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A10083 - Feeder Overview

Feeder Data

Feeder Rating: 11,663 kVA
Existing Generation: 9,973 kVA
Minimum Daylight Load: -7,959 kW

Minimum Daylight Gross Load: 1,282 kW / 736 kVAR

Substation LTC Setpoint: 125V
Primary Voltage: 12.47 kV

-.\
iy _ Alamogordo
Existing Solar Facility 1 Substation
4,750 kW —
1,560 kVAR
95.0% PF | R127A

Breaker A10083 Breaker
Recloser R12294
Recloser R12327A
Recloser R127A
Recloser R12854
Recloser RC1097A
Recloser SNO044

Pick Up Rating (

140
200
140
140
300
600

Protection & Equipment Pickup/Ratings

3.5 MVA

CS Project

kW kVAR

7,959 1,159

R1285A
R1229A

RC1097A

R733A

R12327A

SNOO4A

Base Case Load Flow Analysis (Minimum daylight Load)

VA PF % Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

8,043 =33 358 360 354 122.4 125.0 96 /
2z
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Feeder Data

+  Feeder Rating: 11,663 kVA
+  Existing Generation: 9,973 kVA
*  Minimum Daylight Load: -7,959 kW

*  Substation LTC Setpoint: 125 V
+  Primary Voltage: 12.47 kV
*  Queued Solar Projects: 4

Protection & Equipme)

Breaker A10083 Breaker
Recloser R1229A
Recloser R12327A
Recloser R127A
Recloser R12854A
Recloser RC1097A
Recloser SNO04A

Pickup/Ratings

+  Total Queued AC Inverter Nameplate: 30 kW

140

140
140
300
600

*  Minimum Daylight Gross Load: 1,282 kW / 736 kVAR

violations.

The feeder can serve queued PV
interconnection requests without

Existing Solar Faciity
-4,750 kW
1,560 KVAR

95.0% PF

3.5 MVA
CS Project

N\

kW kVAR

7,986 1,169

A10083 - Feeder Overview with Queued Solar as of 1-1-24

Base Case Load Flow Analysis (Minimum daylight Load)

KVA PF % Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating
8,07 -99 359 361 356

SNOO4A

30 kW of queued PV
interconnections are on hold for
A10083 as of 1-1-2024

‘\ Alamogordo
Substation

R127A
R1285A
R1229A

RC1097A

R733A

R12327A

# Queued PV Interconnection

122.4 125.0 95 /
3
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A10083 - Maximum Hosting Capacity Base Case With Queued PV

Hosting Capacity (MW)

° o 10-15
4 — 5-10
Y _m
— 3-5
' ™~ 1-3
| o] | — 1)
ubstation — -0.

3.70 MW el

Limiting Factors

Thermal Loading Violation 84% |

3.5 MVA CS Project ‘
Voltage Violation 16% | ] |

SNDO4A

Feeder Observations

PV penetration is very high on this feeder; however, existing generation does not exceed the feeder rating.

Recloser RC1097A must be upgraded to improve a potential thermal violation and improve the spread of hosting capacity.
Hosting capacity is significantly reduced at the far end of the feeder where the large PV sources are located.

18985
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Legend
A10083 - Feeder Upgrades B datey
= (Conductor Upgrade
_— New Conductor
El Feeder Relay
New Feeder
T Hosting Copacity | -
Base HC 3.68 MW @ Eisting Rect
«isting Recloser
Max HC 3.68 MW 2 rece
HC Increase 0 Mw New Substation
| Existing Solar Facility | Solar Facility
\ B Substation
Reverse Flow Limits .
Max HC [ ssmvacseroject | =
System Improvement
MN/iA Cost
TOTAL S0
No feeder upgrades are
appl.icable for th.ls sce nar.io. Hosting Capacity Increase (MW) 0
Cost (3) 0
Hosting Capacity Benefit Cost -
I898§§0 Holistic Systemn Benefit Cost - /
— - il
onfidential Information
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Legend
A10083 - 2 MVA BESS Only B ey
= (Conductor Upgrade
_— New Conductor
o pesereny
osting Lapacity
F New Feed
Base HC 3.68 MW ew reeder
Max HC 3-3 MW Install New 6 MVA Battery @ Hew Recloser
] P
HC Increase 1.82 MW system Existing Recloser
New Substation
Existing Solar Facility | Solar Facility
Reverse Flow Limits [ Substation
Max HC
i
| 3.5 MVA CS Project | 2
System Improvement
Cost
Install New & MVA Batt
:T)peramgatz:-\\mcne;rng;mscnargngj $14,300,000
TOTAL 514,300,000
Hosting Capacity Increase (MW) 1.82
Cost (5) 14,300,000

Hosting Capacity Benefit Cost 0.13

I898;§0 Holistic System Benefit Cost 0.73 /
i3l Information 6

Confidential Informatic
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Legend
A10083 - 6 MVA BESS Only 8 ey
= (Conductor Upgrade
_— New Conductor
El Feeder Relay
F
| ostingCopaciy g S
ew Recloser
Base HC 3.68 MW Install New 6 MVA Battery @  Exdsting Recloser
Max HC 9.31 MW System s
HC Increase 5.63 MW New Substation
Existing Solar Facility | Solar Facility
— B Substation
Reverse Flow Limits
Max HC | 3.5 MVA CS Project | 2,
System Improvement
Cost
Install New 6 MVA Batt tingat 6 MVA
Clargnng'ischarging] =Ranng 514’300’000
G ication Upgrade for sophisti BESS
control schemes P o 550,000
TOTAL 514,350,000
Hosting Capacity Increase (MW) 5.63
Cost (5) 14,350,000
Hosting Capacity Benefit Cost 0.39
I898§§0 Holistic Systemn Benefit Cost 1.37 /
7
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Legend

A10083 - Dedicated Feeder

Battery
Conductor Upgrade
New Conductor
Feeder Relay

New Feeder

[ HostingCopaciy |
Bl e Install New & MVA Battery ' |
Max HC 8.1 MW

System

HC Increase 4,42 MW —

Existing Solar Facility |

New Recloser

Existing Recloser

mee=mz] e

New Substation
Solar Facility

— B Substation
Reverse Flow Limits
Max HC ,
| 3.5 MVA CS Project | 2
System Improvement
Cost
Build ~700ft of new 397 AAC @ 570 from the new
M amogordo Feeder to a new riser pde. 5102,544
Build ~5.3 miles of new 397 AAC @ 570.
Utilize double circuit construction dong the
existing path of A10083 feeder main line 53,983,018
conductor.
Expand the Alamogordo Subststion bus and instzll new
feeder breaker and relay for the New Feeder. 5426,000
Hosting Capacity Increase (MW) 4.42
TOTAL 54,511,562
Cost (3) 4,511,562
Hosting Capacity Benefit Cost 0.98

I898'§l0 Holistic System Benefit Cost 0.12 /
8
P
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A10083 - Hosting Capacity Analysis Summary

s =y Base Case Hosting Nw.{ Maxi mur.n Net Hosting Capacity . 1 Net Hosting Capacity
Improvement . Hosting Capacity Capital Project Cost | Increase (kVA) over
A Capacity kVA KVA Increase kVA Cost (SK

Feeder Upgrades* - - -

Feeder Upgrade* ) ) . . )

with 2 MVA BESS

2 MVA BESS Only 3,675 5,501 1,826 514,300,000 0.13
Feeder Upgrades*

with 6 MVA BESS ) ) ; ; )

6 MVA BESS Only 3,675 9,312 5,637 $14,350,000 0.39
Dedicated Feeder 3,675 8,101 4,426 54,511,562 0.98

*This scenario was not applicable for this analysis.

The 6 MVA BESS only solution is proposed for Alamogordo Feeder 83. The 6 MVA BESS
scored the highest holistic benefit cost ratio. This feeder has an existing large-scale PV
facility and a new proposed Community Solar Program project. Installing the BESS will

help to regulate power flow on the feeder for both projects. No feeder upgrades are

applicable as this feeder is built to the maximum PNM standard.

Holistic System
Benefit Cost Ratio

Score

,

1898
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ARIB11 Analysis
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ARIB11 - Feeder Overview

Base Case Load Flow Analysis (Minimum daylight Load)

Phasze A Phase B Phase C Min Max Max Conductor Loading
KW VAR kVA PE% Amps Amps Amps Voltage Voltage % Mormal Rating SN1024L

-8,188 56 8,188 100 371 375 363 120.6 123.4 89.0 | - Arr1b&.1
Substation

No Pending PV
.|ew:e _ ame vick Up Rating (4 7
Customers as of 1-1-24 _ \

Breaker ARIB11 Breaker
Existing Solar Facility
Recloser SM10Z4L 515 A S -9,999 kW

RC1089L /
1 0 KVAR

Recloser RC1089L 350 T
\@ 100% PF

Feeder Data

+ Feeder Rating: 9,331 kVA

+ Existing Generation: 10,326 kVA

+  Minimum Daylight Load: -8,188 kW . .
« Minimum Daylight Gross Load: 2,062 KW / 500 KVAR : Existing generation
«  Substation LTC Setpoint: 123 V SN capacity exceeds the
*  Primary Voltage: 12.47 kV : feeder rating,

1898 /1 1
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ARIB11 - Maximum Hosting Capacity Base Case Hestng Capacity (1)

1.10 MW

Limiting Factors

Thermal Loading Violation 92%

Voltage Violation 8%

Feeder Observations

The feeder relay rating of 480 Amps limits the hosting capacity of

this feeder. Upgrading the feeder relay would unlock additional
hosting capacity.

1898

— 10-13
— 5-10
— 3-3
1-3
— 0.5-1
— 0-0.5

Arriba o

Substation \.

L7
li;
RC1089L _,@'
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ARIB11 - Feeder Upgrad
eeder Upgrades o e
= (Conductor Upgrade
| Update Feeder Relay Settings |\. -_— New Conductor
El Feeder Relay
Install New Recloser to New Feeder
T osting Capacity | mitigate dosensitzation S e
ew Recloser
Base HC 1.1 MW
Max HC 3.04 MW @ Existing Recloser
: s MNew Substation
HC Increase 1.94 MW Solar Facili
olar Facili
Existing Solar Facility . Sub. Y
ubstation
Arriba XFMR Capacity - 2. 1MW

Actual HC Increase - 1.09 MW

If the substation transformer is not

upgraded, the feeder upgrades will

Cost

only result in a marginal increase
Update Feeder Relay Settings 56,470 . h . .
Install new recloser to protect line feeding to the 150,000 n OSUng capac1ty.
west. !
TOTAL $156,470
Reverse Flow L-I m-lts Hosting Capacity Increase (MW) 1.09
Max HC Cost (5) 156,470

Hosting Capacity Benefit Cost 6.97
I898§§0 Holistic Systemn Benefit Cost 1.16 /

13
Comfidential Information
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Holistic Systemn Benefit Cost

1898

ARIB11 - Feeder U des & 2 MVA BESS -
eeder Upgrades 6 e
= (Conductor Upgrade
| Update Feeder Relay Settings — New Conductor
El Feeder Relay
nstall New Fecloser 9 st New & M7A Battery New Feeder
mitigate desensitization System
Base HC 1.1 MW caused by new BESS near H‘/ 4 @ New Recloser
Max HC 5.01 MW Pole J61B016 @ Existing Recloser
HC Increase 3.91 MW New Substation
Solar Facility
Existing Solar Facility
- . B Substation
Reverse Flow Limits
Max HC
Cost
Update Feeder Rel ay Settings 56,470
Install Mew & MVA Battery
{Operating at 2 MVA Charging/ Discharging) 514,300,000
eril new recloser to protect line feeding to the $150,000
TOTAL 514,456,470
Hosting Capacity Increase (MW) 3.91
Cost (3) 14,456,470
Hosting Capacity Benefit Cost 0.27

0.74

/M

mation
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west.

1898

Hosting Capacity Install New Recloser to =7
Base HC 1.1 MW mitigate desensitization /
caused by new BESS near &=
Max HC 6.94 MW Pole J61B016
HC Increase 5.84 MW

ARIB11 - Feeder Upgrades & 6 MVA BESS

| Update Feeder Relay Settings |\.

Install Mew 6 MVA Battery

System

mee=mz] e

Thermal Loading
Limits Max HC

Existing Solar Facility

System Improvement

Update Feeder Rd ay Settings

Install Mew 6 VA Battery (Operating at 6 MVA
Charging/Discharging)

Communication Upgrade for sophisticated BESS
control schemes

Install new recloser to protect line feeding to the

TOTAL

Cost
56,470

514,300,000
550,000

$150,000

514,506,470

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost

Holistic Systemn Benefit Cost

5.84
14,506,470
0.40

1.37

s

18985
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Base HC
Max HC
HC Increase

Hosting Capacity

1.1 MW
11.06 MW
9.96 MW

Reverse Flow Limits

Max HC

conductor.

equipment.

1898

TOTAL

System Improvement

Cost

Build ~250ft of new 750 CU cable from the new
Arriba Feeder to a new riser pole.

Build ~750ft of new 397 AAC @ 570.
Utilize double circuit construction dong the
existing path of Arriba 11 feeder main line

Build a New Substation Transformer - Induding
transformer, switchgear, and feeder rel aying

$101,877

$143,328

58,000,000

58,245,205

ARIB11 - Dedicated Feeder

Build New Substation

Rl

Build ~250 ft of 750 CU UG. | @

—

| Build ~7501t of 397 Asc @570. |

= (Conductor Upgrade

Existing Recloser

Legend

Battery

New Conductor
Feeder Relay
New Feeder

New Recloser

New Substation
Solar Facility
Substation

Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

9.96

8,245,205

1.1
0.04 /
16

ation
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ARIB11 - Hosting Capacity Analysis Summary

Hosting Capacity Base Case Hosting Nev.f Maxi mur.n Net Hosting Capacity ; ; Net Hosting Capacity Hohs.tm System.
Improvement c ity kVA Hosting Capacity I KVA Capital Project Cost | Increase (kVA) over Benefit Cost Ratio

Solution apacity KVA nerease Cost ($K Score

Feeder Upgrades 1,099 2,100 1,090 $156,470 6.97 1.16

Feeder Upgrades

with 2 MVA BESS 1,099 5,010 3,911 514,456,470 0.27 0.74

2 MVA BESS Only* = = = = = =

ﬁfﬁ?ﬁﬁ?&? 1,099 6,940 5,841 $14,506,470 0.40 1.37

6 MVA BESS Only* - - - - - -

Dedicated Feeder 1,099 11,060 9,960 58,245,205 1.21 0.04

*This scenario was not applicable to this analysis.

The dedicated feeder buildout solution is proposed for Ariba Feeder 11. Building a dedicated
feeder will require an upgrade to the substation transformer to the PNM standard 33.7 MVA
size. These substation upgrades will enable the dedicated feeder to provide the greatest
increase to hosting capacity in the area as the Ariba Substation transformer is at high PV
saturation as well as Ariba Feeder 11.

/w
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ARIB11 - Feeder Overview with Queued Solar as of 8-19-2024

#* Queued PV Interconnection

Base Case Load Flow Analysis (Minimum daylight Load)

Phasze A Phase B Phase C Min Max Max Conductor Loading
L L R EXSE s mp=i B A= BVottacel IVottanel M kot Pating SNA024L
8,194 56 8,194 100 371 375 64 1207  123.4 86.57 B— Arriba
Substation

@
Name Pick Up Rating (A) 6 kW Pending PV

Breaker ARIB11 Breaker 480 ] . \
ecloser . o Customers as of 8-19-24

) Existing Solar Facility
Recloser RC1089L 350 RC1089L - l,’ ( 29,999 kw

0 kvar

Feeder Data \@ 100%°F

Feeder Rating: 9,331 kVA

Existing Generation: 10,332 kVA

Minimum Daylight Load: -8,194 kW

Minimum Daylight Gross Load: 2,062 kW / 500 kVAR
Substation LTC Setpoint: 123 V

LR s .~ Pending customer PV results are
Queued Solar Projects: 1 . . .
Total Queued AC Inverter Nameplate: 6 kW shown with the dedicated
e feeder buildout hosting
The feeder can serve queued PV capacity improvement solution
interconnection requests without modeled.
I898L violations. /
co
o Fidential [nform ation 18
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COLL12 Analysis
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COLL12 - Feeder Overview

Feeder Data

+ Feeder Rating: 9,072 kVA

+ Existing Generation: 9,150 kVA

+ daylight Minimum Load: -8,297 kW

+ daylight Minimum Gross Load: 284 kW / -241 kVAR
+ Substation LTC Setpoint - 122V

+  Primary Voltage - 12.47 kV

Existing Solar Facility

SNOO7V

-8,400 kw
1,471 kWAR
98.4% PF

Protection & Equipment Pickup/Ratings

Pick Up Rating (A)

College
Substation

Existing generation
capacity exceeds the
feeder rating.

Breaker

Recloser

COLL12 Breaker
SNO0TV

475

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
kW KVAR kVA PF% Amps Amps Amps Voltage Voltage Norma Rating
-8,297 1,662 8,702 -95 404 387 399 122.0 125.5

96.0 /
20
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Feeder Data

Feeder Rating: 9,072 kVA

Existing Generation: 9,161 kVA

Minimum Daylight Load: -8,307 kW

Minimum Daylight Gross Load: 284 kW / -241 kVAR
Substation LTC Setpoint: 122V

Primary Voltage: 12.47 kV

Queued Solar Projects: 2

Total Queued AC Inverter Nameplate: 11 kW

Protection & Equipment Pickup/Ratings

Breaker COLL1Z Breaker 600
Recloser SNOO7V 425

The feeder can serve queued PV
interconnection requests without
violations.

-8,307

kVAR

2,624

Existing Solar Facility

-8,333 kW I {25‘_ SNDO7V
1,511 KVAR \

98.% PF

.\\ R{://J
f

College
Substation

Base Case Load Flow Analysis (Minimum daylight Load)

kVA PF%

8,712 -95

)
- 7

|

/

Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating
404 387 400

COLL12 - Feeder Overview with Queued Solar as of 1-1-2024

/

-?‘l 4 /ﬁp—ﬁh‘iﬁih——f—_ *

11 kW of queued PV
interconnections are on hold
for COLL12 as of 8-1-24

¥ Queued PV Interconnection

Existing generation
capacity exceeds the
feeder rating.

122.0 125.6 96.1 /
21
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COLL12 - Maximum Hosting Capacity Base Case w/ Queued PV

Hosting Capacity (MW)

10-15
L
e e — 5-10
@) +— sNoo7v — 35
\ 13
.-! — 0-0.5

0.78 MW

Limiting Factors

Thermal Loading Violation 92%

Voltage Violation 8%

College
Substation

Feeder Observations

The feeder getaway has a portion built to 750 AL and is limiting the maximum hosting capacity for the

I898§ feeder. /
co
Confidential Information 22
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Base HC
Max HC
HC Increase

Hosting Capacity

0.78 MW
2.94 MW
2.16 MW

College XFMR Capacity - 1.8 MW
Actual HC Increase - 1.02 MW

Max HC

Reverse Flow Limits

COLL12 - Feeder Upgrades

Legend

Battery
Conductor Upgrade

Existing Solar Facility |/' New Conductor

Feeder Relay
New Feeder
New Recloser

Existing Recloser

mee=mz] e

New Substation
Solar Facility

Substation

South of College Substation to Pole E33A031
TOTAL

Upgrade ~640 ft of 760 AL UG to 750 CU UG from

Upgrade ~640 ft of conductor

to 750 CU.

If the substation transformer is not

System Improvement

Cost
$151,149

$151,149

upgraded, the feeder upgrades will
only result in a marginal increase in
hosting capacity.

Hosting Capacity Increase (MW) 1.02

Cost (3) 151,149

Hosting Capacity Benefit Cost

6.75
Holistic Systemn Benefit Cost 1.20 /
23
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Legend
COLL12 - Feeder Upgrades & 2 MVA BESS 8 e
= (Conductor Upgrade
]
| Existing Solar Facility |/' - New Conductor
Install New 6 MVA Battery / [ FeederRelay
Base HC 0.78 MW System New Feeder
Max HC 4.7 MW @ MNew Recloser
HC Increase 3.92 MW D Eisting Recloser
MNew Substation
Solar Facility
— B Substation
Reverse Flow Limits
Max HC
Upgrade ~640 ft of conductor
to 750 CU UG.
Cost
Upgrade ~640 ft of 750 AL UG to 750 €U UG from $151,149
South of College Substation to Pole E33A031 o
Install Mew & MVA Bath
(Bperaﬁngatzmv,qc;%ng;umarging] 514,300,000
TOTAL 514,451,149
Hosting Capacity Increase (MW) 3.92
Cost (3) 14,451,149
Hosting Capacity Benefit Cost 0.27
I898§§0 Holistic Systemn Benefit Cost 0.74 /
4
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COLL12 - Feeder Upgrades & 6 MVA BESS e

= Battery
= (Conductor Upgrade
=
| Existing Solar Facility |/' - New Conductor
ing C i Feeder Rela
el B e 0 y
Base HC 0.78 MW System New Feeder
Max HC 7.97 MW @ New Recloser
HC Increase 7.19 MW @ Existing Recloser
MNew Substation
Solar Facility
B Substation
Thermal Loading Limits
Max HC
Upgrade ~640 ft of conductor
to 750 CU UG.
Cost
Upgrade ~640 ft of 750 AL UG to 750 CU UG from
South of College Substation to Pole E33A031 5151,149
Install Mew 6 MVA Battery (Operatingat 6 MVA
Charging Discharging) 514,300,000
Communication Upgrade for sophisticated BESS
control schemes 550,000
Hosting C ity | MW 7.19
TOTAL $14,501,149 osting Capacity Increase (MW)
Cost (3) 14,501,149
Hosting Capacity Benefit Cost 0.50

I898;§0 Holistic System Benefit Cost 1.38 /
23
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. Legend
COLL12 - Dedicated Feeder 8 e
mmm  Conductor Upgrade
_— MNew Conductor
EI Feeder Relay
Hosting Capacity New Feeder
Base HC 0.78 MW @ New Recloser
Max HC 9.06 MW @ Existing Recloser
HC Increase 8.28 MW New Substation
— Solar Facility
Reverse Flow Limits H Substation
Max HC
Cost Build ~20,700ft (3.9mi) of new
Build ~1,300ft of new 750 CU cable from the New $331,996 297 AAC @570.
College Substation to anew riser pole. e
Build ~36,300Ft (7.1mi) of new 397 AAC @570, .
Utilize double circuit construction aong the 55,155,297 Build ~1,300ft of new 750
existing path of College 12 main line conductor. CU cable.
Build a Mew Substation Transformer - Induding
transformer, switchgear, and feeder re aying 58,000,000
equipment.
TOTAL 513,487,293
Hosting Capacity Increase (MW) 8.28
Cost (3) 13,487,293
Hosting Capacity Benefit Cost 0.61

I898'§l0 Holistic System Benefit Cost 0.02 /
16
Confidential Inf
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COLL12 - Hosting Capacity Analysis Summary

New Maximum . . Net Hosting Capacity Holistic System
Net Hosting Capacity Capital Project Cost | Increase (kVA) over Benefit Cost Ratio

Hosting Capacity
Improvement
Solution

Base Case Hosting e
(o ity kVA | kVA
apacity kVA nerease Cost (SK Score

Feeder Upgrades 781 1,800 1,020 151,149 1.20
ﬁfﬁ?ﬁ\f?é? 781 4,698 3,917 514,451,149 0.27 0.74
2 MVA BESS Only* : : . : : _
ﬁfﬁ?ﬁﬁ?&? 781 7,968 7,187 $14,501,149 0.50 1.38
6 MVA BESS Only* - : - - : :
Dedicated Feeder 781 9,063 8,282 513,487,292 0.61 0.02

*This scenario was not applicable to this analysis.

The Feeder Upgrades and 6 MVA BESS solution is proposed for College Feeder 12. Feeder
upgrades should be performed first for this feeder and as PV penetration increases or as the
system requires more energy storage, a 6 MVA BESS can be constructed to continue
increasing hosting capacity on College Feeder 12.

1898 /ﬂ

X
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Feeder Data

+ Feeder Rating: 9,072 kVA

+ Existing Generation: 9,161 kVA

+  Minimum Daylight Load: -8,312 kW

+  Minimum Daylight Gross Load: 284 kW / -241 kVAR
+ Substation LTC Setpoint: 122 V

+  Primary Voltage: 12.47 kV

+ Queued Solar Projects: 3

+ Total Queued AC Inverter Nameplate: 17 kW

Protection & Equipment Pickup/Ratings

Breaker COLL1Z Breaker

Recloser SNOO7V 425

The feeder can serve queued PV
interconnection requests without
violations.

1898

kW

-8,312

COLL12 - Feeder Overview with Queued Solar as of 8-19-2024

Existing Solar Facility
-8,333 kW
1,511 kKVAR

98.% PF

I @— SNOO7V
\\

n
x\ R{://J
/

College
Substation

Base Case Load Flow Analysis

Phase A Phase B
kVA PF% s Amps
8,717 -95 404 387

T i
’qu:
/
; tilf;’
|

/

17 kW Pending PV
Customers as of 8-19-24

¥ Queued PV Interconnection

(Minimum daylight Load)

Phase C Min Max Max Conductor Loading %
Amps Woltage Voltage Norma Rating

400 122.0 125.1 96.1 /
28
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DEMW11 Analysis
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DEMW11 - Feeder Overview T e

Existing Solar Facility
Feeder Data 8,250 kW
—_———— 0 kVAR
» Feeder Rating: 10,278 kVA I
+ Transformer Rating: 9,370 kVA No Pending PV !
+ Existing Generation: 8,304 kVA Customers as of !
+  Minimum Daylight Load: -8,062 kW 1-1-2024
*  Minimum Daylight Gross Load: 83 kW / -10 kVAR
* Substation LTC Setpoint: 123 V
* Primary Voltage: 13.8 kV .
\_
Breaker DEM11 Breaker P — /-
- - Deming
8,250 kVA solar facility shown in the figure is an approved SGIA - N Substation

interconnection that has not been constructed yet. The system
improvementsidentified in the impact study have been
modeled to show the hosting capacity performance of the

feeder once all system improvements have been constructed Base Case Load Flow Analysis (Minimum daylight Load)
that are necessary for interconnecting this project. " VAR WA o = Phase A  Phase B Phase C Min Max  Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

-8,062 348 8,070 -100 330 328 an 123.0 125.3 92
1898
co
£ Fovern 3 tion 30
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DEMW11 - Maximum Hosting Capacity Base Case

Hosting Capacity (kW)

m—— 1000 - 2000

—— 100 - 500

50 - 100
1.31 MW —  10-%0
— 0-10

Limiting Factors Hosting Capacity scale was adjusted to

visualize available capacity under 2 MW.

Thermal Loading Violation 88% r '
(
Voltage Violation 12% |
' —J
L o F
Deming
S Substation
Feeder Observations
The approved 5GIA of 8.25 MVA exhausts most of the hosting capacity on the feeder in the feeder’s current state.
The substation transformer rating is more limiting than the feeder rating. Significant substation upgrades are required to improve the
substation transformer rating.
I898& = 4/0 ACSR overhead conductor further limits the amount of hosting capacity observed throughout the rest of the distribution feeder. /
o
- : 31
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DEMW11 - Feeder Upgrades

g Gapaeiy
Base HC 1.31 MW

Max HC 1.28 MW

Cost

Existing Solar Facility

Upgrade ~180 ft of 750 AL UG to 750 CU UG from

HC Increase -0.03 MW \
Reverse Flow Limits '
Max HC

Deming West Substation to Pole H73C514 $50,672 8

Upgrade ~3,300 ft of 4/0 ACSR to 397 AAC @570 —_

from Pole HT3C514 to Pde GT3D116 i

Upgrade Feeder relay setting 56,470 Upgrade ~3,300 ft of
TOTAL $542,473 conductor to 397 AAC @570.

Hosting capacity decreased after constructing feeder upgrades. The

with new conductor but the power flow through the transformer
I898§ increases. Reduced losses resulted in slightly less hosting capacity.
co
——

overall hosting capacity constraint, which is the substation transformer,
is not improved with feeder upgrades. The losses on the feeder decrease

mee=mz] e

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

Upgrade Feeder Relay to SEL 751

—

Upgrade ~180 ft of getaway
conductor to 750 CU UG.

Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

0

542,473

i

ation
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MNew Recl
Max HC 3.21 MW Existing Solar Facility e recioser

Existing Recloser

Legend
DEMW11 - Feeder Upgrades & 2 MVA BESS 0 e
= (Conductor Upgrade
_— New Conductor
| HostingCapacity | El Feeder Relay
—— Hosting Capacity —— Install Ne;\;siit:'lr:;& Battery o Facder

' @

@

New Substation

|
HC Increase 1.9 MW \
A Solar Facility
Reverse Flow Limits Substation
Max HC
Ahr—‘ \ Upgrade Feeder Relay setting

Cost

Upgrade ~180 ft of 750 AL UG to 750 CUl UG from 3

Deming West Substation to Pole H73C514 550,672 " Upgrade 180 ft of ge taway

Upgrade ~3,300 ft of 4/0 ACSR to 367 AAC @570 5485,331 conductor to 750 CU UG.

from Pole H73C514 to Pde G73D116 >

. Upgrade ~3,300 ft of

e e 56,470 conductor to 397 AAC @570.

Install New & MVA Battery

(Operating at 2 MVA Charging/ Discharging) 514,300,000

TOTAL $14,842, 473
Hosting Capacity Increase (MW) 1.90
Cost (5) 14,842,473

Hosting Capacity Benefit Cost 0.13

I898;§0 Holistic System Benefit Cost 0.72 /
33
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DEMW11 - Feeder Upgrades & 6 MVA BESS esend

Existing Solar Facility

Existing Recloser

= Battery
= (Conductor Upgrade
_— New Conductor
el vow s gty | | Bl FeederRelay
Base HC 1.31 MW System New Feeder
Max HC 6.1 MW @ New Recloser
@

New Substation

HC Increase 4.79 MW \
Thermal Loading Limits : Solar Facility
Max HC Substation
Ahr—‘ \ Upgrade Feeder Relay setting
.

—

Cost
Upgrade ~180 ft of 750 AL UG to 750 CU UG from . i
Deming West Substation to Pole H73C514 550,672 f
Upgrade ~180 ft of getaway
Upgrade ~3,300 ft of 4/0 ACSR to 397 AAC @570
e $485,331 conductor to 750 CU UG.
Upgrade Feeder relay setting $6,470 Upgrade ~3,300 ft of
= conductor to 397 AAC @570.
Install Mew & MVA Battery (Operating at & MVA $14,300,000
Charging/Discharging) > r
Communication Upgrade for sophisticated BESS
control schemes $50,000
TOTAL 514,892,473 Hosting Capacity Increase (MW) 4.79
Cost (5) 14,892,473
Hosting Capacity Benefit Cost 0.32

I898£§0 Holistic Systemn Benefit Cost 1.34 /
34
P
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DEMW11 - Dedicated Feeder
e lca e ee e = Battery
mmm  Conductor Upgrade
_— New Conductor
EI Feeder Relay
New Feeder
Base HC 1.31 MW @ New Recloser
Max HC 9.38 MW (7] st
Existing Recloser
HC Increase 8.07 MW
New Substation
Build ~2,370 (0.5mi) of 397 Solar Facility
.. AAC @570.
Reverse Flow Limits B Substation
Max HC

System Improvement ’

Cost

Build ~180ft of new 750 CU UG cable from the 549,059
New Deming West Substation to a new riser pole. g

Build ~2,370ft (0.5mi) of new 397 AAC @ 570.

Utilize double circuit construction dong the

existing path of Deming West 11 feeder main line 5371,721
conductor.

\

. Build Mew Substation
Build ~180 ft of 750 CU UG. |

Build a Mew Substation Transformer - Induding

transformer, switchgear, and feeder rel aying 58,000,000
equipment.
TOTAL $8,420,780 Hosting Capacity Increase (MW) 8.07
Cost (5) 8,420,780
Hosting Capacity Benefit Cost 0.96

I898;§0 Holistic Systemn Benefit Cost 0.04 /
35
Con fi tial Infor
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DEMW11 - Hosting Capacity Analysis Summary

Hosting Capacity Base Case Hosting Nev.f Maxi mur.n Net Hosting Capacity ; ; Net Hosting Capacity Hohs.tm System.
Improvement Capacity kVA Hosting Capacity Increase KVA Capital Project Cost | Increase (kVA) over Benefit Cost Ratio
Solution pacity KVA Cost ($K Score
Feeder Upgrades 1,308 1,280 $542,472 - -
ﬁfﬁ?ﬁ\f?é? 1,308 3,208 1,900 514,842,473 0.13 0.72
2 MVA BESS Only** = = = = = =
ﬁfﬁ?ﬁﬁ?&? 1,208 6,102 4,794 $14,892,473 0.32 1.34
6 MVA BESS Only** - - - - - -
Dedicated Feeder 1,308 9,380 8,072 58,420,780 0.96 0.04

*Deming West Substation transformer is more limiting to hosting capacity than the feeder rating. Feeder upgrades would not remove the substation transformer
constraint. After feeder upgrades are performed, losses would decrease on the feeder and the maximum hosting capacity decreased by a small amount.

**This scenario was not applicable to this analysis.

The Feeder Upgrades and 6 MVA BESS solution is proposed for Deming West Feeder 11. For
DEMW11 the SGIA has not been constructed. The proposed capital project solution would
not be constructed unless the SGIA moves forward with construction, or if pending

18985 customers are not able to connect to the PNM system without system improvements built. /
— 36
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ELCE11 Analysis
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ELCE11 - Feeder Overview S

1,220 kVAR
— 7
Ll 99% PF

/

_— R749V
El Cerro R26V -] i Tty o .- : \ | &
Substation : o Frs 7 P @ l
\i | @ o i e ey = NIl SNO0OV
SN1015V R27V /

£ A8 L B P:HS:SA P::HS:sB P:::sc V:ﬂ:ge V:?at:ge Maxcﬁ:;:“ralngaﬁagdfre%
Rrotectond it quipmentRickim/Rating: 6,954 3,232 7,668 91 345 350 352 1206 124.4 97.0
Name Pick Up Rating (A)
Breaker ELCE11 Breaker 540 Feeder Data
Recloser e e + Feeder Rating: 9,288 kVA
Recloser Rar 100 +  Existing Generation: 9,257 kVA
G B ALl +  Minimum Daylight Load: -6,954 KW
Recloser R749V 200 +  Minimum Daylight Gross Load: 1,288 kW / 180 kVAR
Recloser SNODSV 600 + Substation LTC Setpoint: 122 V
Recloser SN1015V 600 a Primary VoLtage: 12.47 kV

1898 /38
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El Cerro
Substation

A"%

I

EiN

-

.

SN1015V

v/

The feeder can serve queued PV
interconnection requests without
violations.

1898

ELCE11 - Feeder Overview with Queued Solar as of 1-1-24

104 kW of queued PV
interconnections are on hold
for ELCE11 as of 1-1-24

# Queued PV Interconnection

e ot

il SN0V

Existing Solar Facility
9,000 kW
1,229 kVAR

99% PF

/

R749V

R27V

kVAR

3,254

Phase A Phase B Phase C Min
KVA PF % Amps Amps Amps Voltage
7,755 91 347 356 356 120.8

Max Max Conductor Loading %

Norma Rating
96.7

Voltage
124.6

Feeder Data

+ Feeder Rating: 9,288 kVA
+ Existing Generation: 9,284 kVA
+  Minimum Daylight Load: -7,039 kW

+ Substation LTC Setpoint: 122 V
+  Primary Voltage: 12.47 kV
*  Queued Solar Projects: 19

+  Minimum Daylight Gross Load: 1,288 kW / 180 kVAR

+ Total Queued AC Inverter Nameplate: 104 kW

Confidential

tion
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El Cerro
Substation

e
‘__:l’

L

2.02 MW

1898

R26V

SN1015V

Thermal Loading Violation

Voltage Violation

ELCE11 - Maximum Hosting Capacity Base Case w/ Queued PV Hosting Capacity (M)

. 790 AL sections of the feeder getaway is the limiting factor for the
Maximum Hosting Capacity maximum hosting capacity. Conductor upgrade to 750 CU would

22%

10-15
3-10
3-5
1-3
0.5-1
0-0.5

R749V

| [
ww& |

i '_j ﬁ SNOO9V

R2 9V

Feeder Observations

increase the feeder rating and maximum hosting capacity.
Volt-VAR control from the existing large-scale PV facility is helping

to regulate votage and limit the number of voltage vidations
/40

observed while performing hosting capacity analysis.

18985

85

Public Service Company of New Mexico



PNM Exhibit EH-2
Page 92 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

Legend
ELCE11 - Feeder Upgrades B s
= (Conductor Upgrade
_— New Conductor
[ HostingCopaciy | [l FeederRelay
Base HC 2.02 MW New Feeder
Max HC 4.18 MW @ New Recloser
HC Increase 2.16 MW @  Bxsting Recloser
MNew Substation
. Solar Facility
Reverse Flow Limits - et
ubstation
Max HC
| Update Feeder Relay Settings
Upgrade ~150 ft of conductor
Cost
Upgrade 45,200Ft (9mi) 397 AAC (old standard) to 4 { ; )
397 AAC @570 from Pde E29D367 to near Pd.e 56,170,286 @ 7 @ _®® |
129€061 + L
Upgrade ~150 ft feeder getaway cable from 750
AL to 750 CU from El Cerro Substation to Pde 570,323 | Existing Solar Facility
E9D367
Update Feeder Rel ay Settings 56,470 Upgrade 45,200 ft (9 mi) of
TOTAL 56,247,100 conductor to 397 AAC @570.
Hosting Capacity Increase (MW) 2.16
Cost (5) 6,247,100
Hosting Capacity Benefit Cost 0.35
I898§§0 Holistic Systemn Benefit Cost 0.16 /
41
Confidential Inform
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Hosting Capacity

Base HC 2.02 MW
Max HC 5.79 MW
HC Increase 3.77 MW

Reverse Flow Limits
Max HC

System Improvement

Cost

Upgrade 45,200Ft (9mi} 397 AAC (old standard) to
397 AAC @570 from Pde E29D367 to near Pde 56,170,286
129C061
Upgrade ~150 ft feeder getaway cable from 750
AL to 750 CU from El Cerro Substation to Pde 570,323
EXD367
Update Feeder Rd ay Settings 56,470
Install Mew & MVA Battery
(Operating at 2 MVA Charging/Discharging) 514,300,000

TOTAL $20,547,079

ELCE11 - Feeder Upgrades & 2 MVA BESS

Install Mew & MVA Battery

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser
Existing Recloser
MNew Substation
Solar Facility

mee=mz] e

Substation

Update Feeder Relay Settings System
Upgrade ~150 ft of conductor
to 750 CU UG.
E’(i# = 4
; | Existing Solar Facility
Upgrade 45,200 ft (9 mi) of
conductor to 397 AAC @570.
Hosting Capacity Increase (MW) 3.77
20,547,079
Hosting Capacity Benefit Cost 0.18
Holistic Systemn Benefit Cost 0.54

a

1898

mation
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ELCE1

Base HC
Max HC
HC Increase

1 - 2 MVA BESS Only

Hosting Capacity

2.02 MW
3.63 MW
1.61 MW

Reverse Flow Limits

Install Mew & MVA Battery
(Operating at 2 MVA Chargi

1898

Max HC
System Improvement
Cost
ng/Discharging) 514,300,000

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser
Existing Recloser
MNew Substation
Solar Facility

mee=mz] e

Substation

Install New & MVA Battery
System

TOTAL 514,300,000 "B T

HHH“HHW

Hosting Capacity Increase (MW) 1.61
Cost (5) 14,300,000
Hosting Capacity Benefit Cost 0.1

| Existing Solar Facility

Holistic Systemn Benefit Cost 0.78 /
43
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Base HC
Max HC
HC Increase

Hosting Capacity

2.02 MW
7.84 MW
5.82 MW

Max HC

Thermal Loading Limits

397 AAC @570 from Pde E29D367 to near Pde
129C061

Upgrade ~150 ft feeder getaway cable from 750
AL to 750 CU from El Cerro Substation to Pde
E29D367

Update Feeder Re ay Settings

Install New 6 MVA Battery
(Operating at 6 MVA Charging/ Discharging)

Communication Upgrade for sophisticated BESS
control schemes

TOTAL

1898

System Improvement

Cost

Upgrade 45,200t (9mi} 397 AAC (old standard) to

56,170,286

570,323

56,470
514,200,000
550,000

520,597,079

@

ELCE11 - Feeder Upgrades & 6 MVA BESS

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser

Existing Recloser

mee=mz] e

New Substation
Solar Facility

Substation

Install Mew & MVA Battery

Update Feeder Relay Settings System
Upgrade ~150 ft of conductor
to 750 CU UG. ’
//i#‘ ® 9 ;
; | Existing Solar Facility
Upgrade 45,200 ft (9 mi) of
conductor to 397 AAC @570.
Hosting Capacity Increase (MW) 5.82

Cost (5) 20,597,079

Hosting Capacity Benefit Cost 0.28
Holistic Systemn Benefit Cost 0.98 /
44

Confidential Information

18985

89

Public Service Company of New Mexico



PNM Exhibit EH-2
Page 96 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

Legend
ELCE11 - 6 MVA BESS Only 8 sy
= (Conductor Upgrade
_— New Conductor
El Feeder Relay
New Feeder
Base HC 2.02 MW @ Mew Recloser
Max HC 4.55 MW @ Existing Recloser
HC Increase 2.53 MW New Substation
Solar Facility
Thermal Loading Limits ] Substation
Max HC Install New 6 MVA Battery
System
\
Cost . A

Install New & MVA Battery
(Operating at 6 MVA Charging/Discharging) 514,300,000 | @ ‘QQ i '

Communication Upgrade for sophisticated BESS $50,000 - L
control schemes .

TOTAL 514,350,000 | Existing Solar Faciity

Hosting Capacity Increase (MW) 2.53

Cost (3) 14,350,000

Hosting Capacity Benefit Cost 0.18

I898;§0 Holistic System Benefit Cost 1.3 /
r i3l Information 45
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o Legend
ELCE11 - Dedicated Feeder 0 ey
= (Conductor Upgrade

_— New Conductor

[l FeederRetay

Base HC - 2.02 MW New Feeder

Max HC 10.11 MW @ New Recloser
HC Increase 8.09 MW @ Existing Recloser
MNewy Substation

Solar Facility

Reverse Flow Limits B -

Max HC Build Mew Substation |
System Improvement r'y

Cost

Build ~150ft of new 750 CU UG. 565,800 - @ {7@
—{

Build ~45,200ft of new 397 AACE 570. Utilize
double circuit construction along the existing path 57,904,300
of El Cerro Feeder 11 main line conductor.

Build a Mew Substation Transformer - Induding

| Existing Solar Facility

transformer, switchgear, and feeder relaying 58,000,000 - X
equipment. Build ~45,200ft (9mi) of 397
AAC @570.
TOTAL $15,970,100
- Hosting Capacity Increase (MW) 8.09
Build ~150 ft of 750 CU UG. |
Cost (3) 15,970,100
Hosting Capacity Benefit Cost 0.51

I898;§0 Holistic System Benefit Cost 0.07 /
46
Confidential Inf
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ELCE11 - Hosting Capacity Analysis Summary

s =y Base Case Hosting Nw." Maxi mur.n Net Hosting Capacity ) . i LY
Improvement c ity kVA Hosting Capacity I KVA Capital Project Cost | Increase (kVA) over
Solution apacity KVA ncrease Cost ($K
Feeder Upgrades 2,019 4,178 2,159 56,247,100 0.35
Feeder Upgrades
with 2 MVA BESS 2,019 5,787 3,768 $20,547,079 0.18
2 MVA BESS 2,019 3,630 1,611 $14,300,000 0.11
Feeder Upgrades
with 6 MVA BESS 2,019 7,844 5,825 $20,597,079 0.28
6 MVA BESS 2,019 4,550 2,531 $14,350,000 0.18
Dedicated Feeder 2,019 10,110 8,091 $15,970,100 0.51

The 6 MVA BESS only solution is proposed for El Cerro Feeder 11. Installing the
BESS only will reduce the overall project cost if feeder upgrades were
included. The existing large-scale PV is located at the far end of the feeder
and contributed to a significant feeder upgrade cost.

Holistic System
Benefit Cost Ratio

Score

0.16

s

1898
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GOLD13 Analysis
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GOLD13 - Feeder Overview e B

No Pending PV Customers
Feeder Data as of 1-1-2024

+ Feeder Rating: 12,429 kVA

+ Existing Generation: 11,272 kVA

+  Minimum Daylight Load: -10,292 kW
+  Minimum Daylight Gross Load: 729 kW / 28 kVAR R1057D
« Substation LTC Setpoint: 123V
* Primary Voltage: 13.8 kV

Protection & Equipment Pickup/Ratings
- e

Breaker GOLD13 Breaker 600 Existing Solar Facilit
Recloser R1057D 600 -10,E97 kw @\
7 KVAR
Recloser RC1056D 600 100% PF RC1036D
11,000 kVA solar facility shown in the figureis an approved \ GOLd
5GlA interconnection thathas not been constructed yet. The Substation

system improvements identified in the impact study have been
modeled to show the hosting capacity performance of the
feeder once all system improvements have been constructed

that are necessary for interconnecting this project. oW VAR A PE3 Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

-10,292 692 10,315 -100 410 422 421 122.4 125.7 a1
1898
co
£ Fovern 3 tion 49
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3

GOLD13 - Maximum Hosting Capacity Base Case

2.14 MW

R1057D

Hosting Capacity (MW)

10-15
5-10
3-5
1-3
0.5-1
0-0.5

Limiting Factors

Thermal Loading Violation 59%

41%

Voltage Violation

Gold
Substation

Feeder Observations

There is an approved 5GIA of 11.0 MVA that consumes much of the hosting capacity in this feeder.
The feeder getaway is built to the maxdmum PNM standard rating - 750 CU cable.

Small overhead conductor further limits the amount of hosting capacity observed at the extremities of the distribution feeder.

1898
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Legend

GOLD13 - Feeder Upgrades 0 e
= (Conductor Upgrade
_— New Conductor

Bl Feeder Retay
F
Base HC 2.14 MW New Feeder
Max HC 2.14 MW g New Recloser
HC Increase 0 MW Existing Recloser
MNew Substation
Solar Facility
Reverse Flow Limits | Substation
Max HC
Cost

No traditional system upgrades are applicable.

The feeder isbuilt to the maximum PHM 50

conductor and eguipment standards.

TOTAL S0
| Existing Solar Facility
Hosting Capacity Increase (MW) 0
Cost (3) 0

Hosting Capacity Benefit Cost

I898§0 Holistic Systemn Benefit Cost - /
— e ol InForm ation 51
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Base HC
Max HC
HC Increase

GOLD13 - 2 MVA BESS Only

 hoingCopacity
2.14 MW
4.04 MW
1.9 MW

Reverse Flow Limits

Install New 6 MVA Battery
System

mee=mz] e

1898

Install New & MVA Battery
(Operating at 2 MVA Charging/ Discharging)

System Improvement

Cost
514,300,000

514,300,000

X

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

Existing Solar Facility

Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

1.90

14,300,000

0.13
0.75 /
32
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Legend
GOLD13 - 6 MVA BESS Only 8 by
= (Conductor Upgrade
_— New Conductor
m C El Feeder Relay
[ HostingCapaciy |
F New Feeder
Base HC 2.14 MW
Max HC 7.84 MW pe New Recloser
HC Increase 5.7 MW Existing Recloser
MNew Substation
Install New 6 MVA Battery Solar Facility
. . . System
Thermal Loading Limits \ [ Substation
Max HC
Cost
Install New & MVA Batt ting at 6 MVA
cI]warginngwscnargngJ <y (Operatne $14,300,000
G ication Upgrade for sophisti BESS
control schemes 550,000
TOTAL 514,350,000
Existing Solar Facility
Hosting Capacity Increase (MW) 5.70
Cost (5) 14,350,000
Hosting Capacity Benefit Cost 0.40
I898§§0 Holistic Systemn Benefit Cost 1.39 /
— so Information 53
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GOLD13 - Dedicated Feeder Lesend

1898

= Battery
= (Conductor Upgrade
L New Conductor
El Feeder Relay
Hosting Capacity Build ~9,600ft (1.8mi) of 397 New Feeder
Base HC 2.14 MW AAC @570. @ New Recl
ew Recloser
Max HC 12.88 MW @ . Recl
xisting Recloser
HC Increase 10.74 MW s
MNew Substation
Solar Facility
Reverse Flow Limits ] Substation
Max HC
Cost
Build ~370 ft of new 750 CU UG cable from the
Mew Gold Feeder to anew riser pole. 588,512
Build ~9,600 ft of new 397 AAC @ 570. :
Utilize double circuit construction dang the Build ~370 ft of 750 CU UG.
isting path of Gold 13 feeder main line 51,391,333
conductor.
Install Breaker and SEL 751 Relay for the New
117 51,600,027 Hosting Capacity Increase (MW) 10.74
Cost (5) 1,600,027
Hosting Capacity Benefit Cost 6.71

Holistic Systemn Benefit Cost 0.23 /
34
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GOLD13 - Hosting Capacity Analysis Summary

s =y Base Case Hosting Nw.{ Maxi mur.n Net Hosting Capacity . 1 Net Hosting Capacity
Improvement c ity kVA Hosting Capacity I KVA Capital Project Cost | Increase (kVA) over
Solution apacity KVA ncrease Cost ($K

Feeder Upgrades* - - -

Feeder Upgrades ) ) . . )

with 2 MVA BESS*

2 MVA BESS Only 2,139 4,037 1,898 514,300,000 0.13
Feeder Upgrades

with 6 MVA BESS* ) ) ; ; )

6 MVA BESS Only 2,139 7,838 5,699 $14,350,000 0.40
Dedicated Feeder 2,139 12,882 10,743 $1,600,027 6.71

*This scenario was not applicable to this analysis.

The Dedicated Feeder Buildout solution is proposed for Gold Feeder 13. For GOLD13 the
SGIA has not been constructed. The proposed capital project solution would not be
constructed unless the SGIA moves forward with construction, or if pending customers are
not able to connect to the PNM system without system improvements built.

1898

Holistic System
Benefit Cost Ratio

Score

/55
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HOND12 Analysis

(898 /
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Feeder Data

» Feeder Rating: 10,039 kVA
+ Existing Generation: 9,153 kVA

+ Substation LTC Setpoint: 122 V
+ Primary Voltage: 13.8 kV

+  Minimum Daylight Load: -8,561 kW
*  Minimum Daylight Gross Load: 242 kW / -112 kVAR

Breaker HOND12 Breaker
Recloser R12D
Recloser R702D
Recloser R754D
Recloser R1066D
Recloser RC1100D
Recloser RC1101D
Recloser SMO03D

480

140
140
150
70
100
150
450

Protection & Equipment Pickup/Ratings

-8,561

HOND12 - Feeder Overview

Existing Solar Facility

-8,941 kw
934 kVAR
99.4% PF

Hondale
Substation

Base Case Load Flow Analysis (Minimum daylight Load)

R754D

—y @/
* O\

Phase A
Amps

343

Hondale Feeder 12 is in the Deming, NM
area. This area is operated at 13.8 kV.

@/ RC1066D

G R12D

RC1100D
(7)«——— SN003D

R702D

5 MVA
CS Project

Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Woltage Voltage Norma Rating

357 352 122.0 125.0 6.0 /
37

1898
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Feeder Data

Feeder Rating: 10,039 kVA
Existing Generation: 9,234 kVA
Minimum Daylight Load: -8,679 kW

Minimum Daylight Gross Load: 242 kW / -112 kVAR

Substation LTC Setpoint: 122 V
Primary Voltage: 13.8 kV
Queued Solar Projects: 22

Total Queued AC Inverter Nameplate: 125 kW

Breaker HOND12 Breaker 480
Recloser R12D 140
Recloser R702D 140
Recloser R754D 150
Recloser R1066D 70
Recloser RC1100D 100
Recloser RC1101D 150
Recloser SNO03D 450

Pick Up Rating ()

Protection & Equipment Pickup/Ratings

HOND12 - Feeder Overview with Queued Solar as of 1-1-24

Hondale Feeder 12 isin the Deming, NM
area. This area is operated at 13.8 kV.
RC1066D
e v
.
Existing Solar Facilit R754D

-8,958 kW

391 kVAR

99.5% PF -

@4_‘4— R12D
; w'
124 kW of gueued PV
interconnections are on hold g RC1100D
for HOND12 as of 1-1-24 @1— SNO03D
I &
#* Queued PV Interconnection . R702D
Hondale -
Substation \
_The feeder can serve queu_ed PV \ RC1101D
interconnection requests without
violations. 5 MVA
CS Project
Base Case Load Flow Analysis (Minimum daylight Load)
Phase A Phase B Phase C Min Max Max Conductor Loading %
= L R EXE Amps Amps Amps Voltage Voltage Morma Rating
-8,679  -258 8,682 100 354 361 353

122.0 125.0 86.0 /
38

18985
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HOND12 - Maximum Hosting Capacity Base Case w/ Queued PV Hosting Capacity (W)
10-15
L
e e —_— 5-10
RC1066D \Wﬂ? —_— 35
ndhl ' 1-3
o =
R754D
1 * 35 MW Existing Solar Facility
-8,958 kw
891 kVAR \Q
99.5% PF [
Limiting Factol
Thermal Loading Violation 59% ﬂ- R702D
Voltage Violation 41% Hondale / r—“J
Substation T
l I“ \ RC1101D
= I
| -
ot |
| = 5 MVA CS Project
Hosting Capacity 1.47 MW
Thermal Violation
Feeder Observations
I898§ *  The feeder getaway is 730 AL UG and 397 AAC conductor rated for 430 Amps is limiting the hosting capacity for HOND12
co
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Hosting Capacity

Base HC 1.35 MW
Max HC 3.74 MW
HC Increase 2.39 MW

Reverse Flow Limits
Max HC

System Improvement

Cost
Upgrade ~400 ft of 750 AL UG to 750 CU UG from 598,726
Hondale 12 Substation to Pole GT90002. !
Upgrade ~16,900 ft of 397 AAC to 397 AAC @570 $2.330,567
from Pole G79D002 to near Pde H78AD02. & =
Update Feeder Rel ay Settings 56,470
TOTAL 52,435,763

1898

HOND12 - Feeder Upgrades

mege=m=] e

Legend

Battery
Conductor Upgrade
MNew Conductor
Feeder Relay
New Feeder
New Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

Upgrade ~400 ft of cable to
750 CU UG.

| Existing Solar Facility |

. = . £
. (a\ Upgrade ~16,900 ft of
i conductor to 397 AAC @570.

Update Feeder Relay Settings ll | l_

Hosting Capacity Increase (MW)

Cost (5)

Hosting Capacity Benefit Cost

A

Holistic Systemn Benefit Cost

2.39

2,435,763

0.98
1.34

o

ation
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(898 N

Legend
HOND12 - Feeder Upgrades & 2 MVA BESS o e
mmm  Conductor Upgrade
_— MNew Conductor
EI Feeder Relay
T st ooy | B New Feeder
Base HC 1.35 MW @ New Recloser
Max HC 5.6 MW @ Existing Recloser
HC Increase 4.25 MW New Substation
Solar Facility
Reverse Flow Limits Install New & MV Battery | Substation
System
Max HC
i
Upgrade ~400 ftof cable to
Cost | Existing Solar Facility | e T
Honile 12 Subsation o Pole G7apC0L. T S9B.726 o A
i et G700 e e T $2:330,567 / Upgrade 16,900 ft of
Update Feeder Rel ay Settings 56,470 | Update Feeder Relay Settings | ; : —t conducltor to 397 AAC @570.
:ﬁ;m:g\ﬁvmwumm 514,300,000 _ . 1
TOTAL $16,735,763 | 1 [ o Hosting Capacity Increase (MW) 4.25
_|. __J Cost (5) 16,735,763
: . .—.]- Hosting Capacity Benefit Cost 0.25

Holistic Systemn Benefit Cost

0.82 /
61

ation
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Base HC
Max HC
HC Increase

 hoingCopocity
1.35 MW
9.47 MW
8.12 MW

Max HC

Reverse Flow Limits

Hondde 12 Substation to Pole G790002

Upgrade ~16,900 ft of 397 AAC to 397 AAC @570
from Pole G79D00Z to near Pde H7BADOZ

Update Feeder Relay Settings

Install Mew 6 MVA Battery (Operating at 6 MVA
Charging /Discharging)

Communication Upgrade for sophisticated BESS
control schemes

TOTAL

1898

Upgrade ~400 ft of 750 AL UG to 750 CU UG from

System Improvement

Cost
598,726
52,330,567
56,470
514,300,000
550,000

516,785,763

HOND12 - Feeder Upgrades & 6 MVA BESS

Install New & MvA Battery
System

mege=m=] e

Legend

Battery
Conductor Upgrade
MNew Conductor
Feeder Relay
New Feeder
New Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

Upgrade ~400 ft of cable to
750 CU UG.

Upgrade ~16,900 ft of
conductor to 397 AAC @570.

Update Feeder Relay Settings l 7

"

[ o Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

8.12

16,785,763

0.48
1.37 /
62
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Base HC 1.35 MW
Max HC 9.99 MW
HC Increase 8.64 MW

Reverse Flow Limits

Max HC
System Improvement
Cost
Build ~4207t of new 750 CU cable from the New 98,895
Hendde Feeder to a new riser pole. 2
Build ~16,000t of new 397 AAC @ 570.
Utilize double circuit construction dong the
existing path of HOMD12 13 feeder main line 52,293,328
conductor.
Build a New Substation Transformer - Induding
transformer, switchgear, and feeder re aying 58,000,000
equipment.
TOTAL 510,392,223

Hosting Capacity

HOND12 - Dedicated Feeder

[ suild ~a20 ft of 750 cve. |

Build New Feeder

mee=mz] e

Build ~16,000ft (3.0mi) of 397

Legend

Battery
Conductor Upgrade
New Conductor
Feeder Relay
New Feeder
MNew Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

AAC @570.

Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

82.64

10,392,223

0.83
0.33 /
63

1898
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HOND12 - Hosting Capacity Analysis Summary

Net Hosting Capacity
Increase (kVA) over
Cost (SK

New Maximum
Hosting Capacity
KVA

Hosting Capacity
Improvement
Solution

Net Hosting Capacity
Increase kVA

Base Case Hosting
Capacity kVA

Capital Project Cost

Feeder Upgrades 1,352 3,740 2,390 52,435,763
ﬁfﬁ?ﬁ\f?é? 1,352 5,603 4,251 516,735,763 0.25
2 MVA BESS Only* : : - : _
ﬁfﬁ?ﬁﬁ?&? 1,252 9,468 8,116 $16,785,763 0.48
6 MVA BESS Only* - : - _ :
Dedicated Feeder 1,352 9,994 8,642 510,392,223 0.83

*This scenario was not applicable to this analysis.

The Feeder Upgrades and 6 MVA BESS solution is proposed for Hondale Feeder 12. Feeder
upgrades should be performed first for this feeder and as PV penetration increases or as the
system requires more energy storage, a 6 MVA BESS can be constructed to continue
increasing hosting capacity on Hondale Feeder 12.

Holistic System
Benefit Cost Ratio

Score

1898
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HOND12 - Feeder Overview with Queued Solar as of 8-19-24

caasm—— e ° RC1066D
Feeder Data @‘/ '

R754D

+ Feeder Rating: 10,039 kVA

+ Existing Generation: 9,268 kVA mgw
*  Minimum Daylight Load: -8,702 kW 8391 KVAR

*  Minimum Daylight Gross Load: 242 kW / -112 kVAR 99.5% PF

« Substation LTC Setpoint: 122 V

+  Primary Voltage: 13.8 kV 150 kW of queued PV

interconnections are on hold

*  Queued Solar Projects: 25 for HOND12 as of 8-19-24

+ Total Queued AC Inverter Nameplate: 150 kW

#* Queued PV Interconnection

Protection & Equipment Pickup/Ratings Hondale

Breaker HOND12 Breaker 480 @\
\ RC1101D

Recloser R12D 140
Recloser R702D 140 The feeder can serve queued PV
Recloser R754D 150 interconnection requests without
Recloser R1066D 70 violations. 5 MVA
Recloser RC1100D 100 €S Project
Recloser RC1101D 150
Recloser SMO03D 450 Base Case Load Flow Analysis (Minimum daylight Load)
KW KVAR KVA PF3 p:f;: pr;::sg p::;sc V;’:‘ge v:::ge Mm"";ﬂ"‘.‘;ﬂ“%

Hondale Feeder 12 is in the Deming, NM

I898§% area. This area is operated at 13.8 kV. -8,702 -254 8,706 100 354 362 358 122.0 125.0 86.24 /
Con Fidential Inform ation 65
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JARA12 Analysis

(898 /

ation
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JARA12 - Feeder Overview

Existing Solar Facility
SN1016V -9,877 kw

/ 1,546 KVAR
\ 98.8% PF

Feeder Data

* Feeder Rating: 11,231 kVA

+ Existing Generation: 10,063 kVA

*  Minimum Daylight Load: -7,944 kW

*  Minimum Daylight Gross Load: 848 kW / -3 kVAR
+ Substation LTC Setpoint: 122 V [
+  Primary Voltage: 12.47 kV

ROV
Protection & Equipment Pickup/Ratings ®‘\ ®/

Breaker JARA1Z Breaker Jarales
Recloser RSV 100 Substation
Recloser RC1058V 275

Recloser SN1016V 500

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

-7,944 3,885 8,843 -90 416 405 387 119.7 124.8 97
1898
co
Con Fidential Inform ation 67

kW kVAR kVA PF%

X
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JARA12 - Feeder Overview with Queued Solar as of 1-1-2024

Feeder Data

» Feeder Rating: 11,231 kVA

« Existing Generation: 10,081 kVA

*  Minimum Daylight Load: -7,947 kW

*  Minimum Daylight Gross Load: 848 kW / -3 kVAR
» Substation LTC Setpoint: 122 V

* Primary Voltage: 12.47 kV

* Queued Solar Projects: 3

+ Total Queued AC Inverter Nameplate: 17 kW

SN1016V

Existing Solar Facility
9,859 kW

1,556 kVAR
93.8% PF

Substation

\Q/

Jarales

17 kW of queued PV
interconnections are on hold
for JARA12 as of 1-1-2024

% Queued PV Interconnection

RSV

_... /
Protection & Equipment Pickup/Ratings ®‘\ @

Ereaker JARA1Z Breaker
Recloser RSV 100
Recloser RC1058V 225
Recloser SM1016V 500

The feeder can serve queued PV

interconnection requests without Base Case Load Flow Analysis (Minimum daylight Load)

violations. Phase A Phase B Phase C Min Max  Max Conductor Loading %
A Lt RS [ Amps Amps Amps Woltage Voltage Norma Rating
-7,947 3,886 8,846 -90 415 405 389 119.9 124.7

97 /
68

1898
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JARA12 - Maximum Hosting Capacity Base Case w/ Queued PV Hosting Capacity (W)
W W — 10-15
— 5_10
SN1016V — 3-5
\ 1-3
—
Jarales
3.27 MW Substation |
|
[ ¢
-
L
Thermal Loading Violation 85% 4l |
N RSV
—
Voltage Violation 15% ‘ Qi\ @
RC1058V
Feeder Observations
*  The feeder getaway is 790 CU and is the maximum PNM standard getaway cable.
» 795 AAC mainline overhead conductor has a rating of 870A which allows for the 750 CU getaway cable to be the limiting factor for
N hosting capacity.
1898&, »  Increasing minimum daylight gross load through battery storage could improve the maximum hosting capacity for this feeder.
- 69
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Legend

JARA12 - Feeder Upgrades

Battery
Conductor Upgrade

New Conductor

| Existing Solar Facility Feeder Relay

Hosting Capacity

New Feeder
New Recloser
Existing Recloser

New Substation

|\-b 2
Base HC 3.27 MW
Max HC 3.27 MW
HC Increase 0 MW
Solar Facility
Substation
@

mege=m=] e

Cost
Mo feeder upgrades were applicable. This feeder
is dready buil t to the maximum PNM standard 50
ratings.
TOTAL S0

Hosting Capacity Increase (MW) 0
Cost (3) 0
Hosting Capacity Benefit Cost -
I8985‘\6 Holistic Systemn Benefit Cost - /
- - 70
tial Infor

mation
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18985

ation

JARA12 - 2 MVA BESS Onl eeene
y = Battery
mmm  Conductor Upgrade
Install Mew & MVA Battery
System _— MNew Conductor
Existing Solar Facilit
T I [ FeederRetay
Base HC 3.27 MW New Feeder
Max HC 4.85 MW @ MNew Recloser
HC Increase 1.58 MW @ Existing Recloser
MNew Substation
Solar Facility
Reverse Flow Limits = Substation
Max HC @
Cost
Install Mew & MVA Batt
:T)peraﬁngat 2 MVA ChzrnngischargngJ $14,300,000
TOTAL 514,300,000
Hosting Capacity Increase (MW) 1.58
Cost ($) 14,300,000
Hosting Capacity Benefit Cost 0.1
I898§§0 Holistic Systemn Benefit Cost 0.74 /
- - 71
onfidential Informa
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l Legend
-
JARA12 - 6 MVA BESS Only @ by
mmm  Conductor Upgrade
/ Install Ne\s’\;:t:\r:A Battery f— New Conductor
| Existing Solar Facility |\-b -] El Feeder Relay
New Feeder
Base HC 3.27 MW & New Recloser
y :ﬁlax HC 73-197 ;"V‘:‘V @ Existing Recloser
RS . New Substation
Solar Facility
B Substation
Thermal Loading Limits @
Max HC
Cost
Install New & MVA Battery (Operating at 6 MVA
Clargnngischarging) = renes $14,300,000
G ication Upgrade for sophisticated BESS
control schemes ° " 550,000
TOTAL 514,350,000 Hosting Capacity Increase (MW) 3.90
Cost (3) 14,350,000

Hosting Capacity Benefit Cost 0.27

I898;§0 Holistic System Benefit Cost 1.39 /
r i3l Information 72
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Base HC 3.27 MW
Max HC 12.01 MW
HC Increase 8.74 MW

Reverse Flow Limits
Max HC

Cost

Build ~200ft of new 750 CU cable from the Jardes 583,839
11 Substation to a new riser pole. ’
Build ~40,000¢t (7.5mi) of new 397 AAC @ 570.
Utilize double circuit construction dong the
existing path of Jardes 12 feeder main line 55,676,936
conductor.
Install Breaker and SEL 751 Relay for the New
Feeder. $120,481

TOTAL 55,881,256

1898

Hosting Capacity

JARA12 - Dedicated Feeder

Build New Feeder

w

mege=m=] e

f

Legend

Battery
Conductor Upgrade
MNew Conductor
Feeder Relay
New Feeder
New Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

40 ®

System Improvement | Build ~250 ft of 750 CU UG. |

Build ~40,000 (7.5mi) of 397
AAC @570.

Hosting Capacity Increase (MW)
Cost (5)
Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

8.74
5,881,256

1.49

0.06 /
73
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JARA12 - Hosting Capacity Analysis Summary

New Maximum
Hosting Capacity
KVA

Hosting Capacity Net Hosting Capacity
Increase (kVA) over

Cost (SK

Base Case Hosting
Capacity kVA

Net Hosting Capacity
Increase kVA

Improvement
Solution

Capital Project Cost

#

Feeder Upgrades - - - - -

Feeder Upgrades
with 2 MVA BESS*

2 MVA BESS Only 3,269 4,846 1,577 514,300,000 0.11
Feeder Upgrades . ) . . )
with 6 MVA BESS*

6 MVA BESS Only 3,269 7,166 3,897 $14,350,000 0.27
Dedicated Feeder 3,269 12,011 8,742 55,881,256 1.49

*This scenario was not applicable to this analysis.

The 6 MVA BESS only solution is proposed for Jarales Feeder 12. The 6 MVA BESS scored the
highest holistic benefit cost ratio. No feeder upgrades are applicable as this feeder is built
to the maximum PNM standard.

Holistic System
Benefit Cost Ratio

Score

1898
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LOHO12 Analysis

(898 /

[
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LOHO12 - Feeder Overview & N e

) SN1021 DIEZS
o e 100% PF

Laguna Route 66 Casino is the primary [« Lost Horizon

source of customer demand on this Substation
feeder - 1,233 kW / 615 KVAR.

RC1077

Existing generation
capacity exceeds the
feeder rating.

¥~ RC1076

Protection & Equipment Pickup/Ratings

Base Case Load Flow Analysis (Minimum daylight Load)

Name Pick Up Rating (A) Phase A Phase B Phase C Min Max  Max Conductor Loading %
Breaker LOHO12 Breaker 480 o AL RS LA Amps Amps Amps Voltage Voltage Horma Rating
Racloser 2C1076 70 -8,258 268 8,263 -100 380 37z 377 120.0 124.9 86.0
Recloser RC1077 400 Feeder Data
Recloser e o0 «  Feeder Rating: 9,288 kVA

+ Existing Generation: 10,004 kVA
+  Minimum Daylight Load: -8,260 kW
+  Minimum Daylight Gross Load: 1,459 kW / 791 kVAR
N + Substation LTC Setpoint: 122 V
l898& +  Primary Voltage: 12.47 kV
76

X
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LOHO12 - Feeder Overview with Queued Solar as of 1-1-2024

[ N N ]
Existing Solar Facilit

. \ 3,399 kW
Protection & Equipme! ckup/Ratings L k\.!'AR
— = ymr—— ) . ) SN1021 100% PF
R UplEats Laguna Route 66 Casino is the primary

frazer LErER FeEar source of customer demand on this .

Recloser RC1076 70 feeder - 1,233 kW / 615 kVAR. - Lost Horizon

Recloser RC1077 400 @ Substation

Recloser SN1021 600 /

RC1077
Existing generation 12 kW of queued PV
: interconnections are on hold for|
capacity exceeds the LOHO12 as of 1-1-2024
feeder rat]ng' @\ RC1076 # Queued PV Interconnection
Base Case Load Flow Analysis (Minimum daylight Load)
M oW VAR VA PF % Phasze A Phase B Phase C Min Max Max Conductor Loading %
N Amps Amps Amps Voltage Voltage Horma Rating
+  Feeder Rating: 9,288 kVA
- Existing Generation: 10,017 kVA -8,272 289 8,276 -100 380 374 377 120.0 124.9 86.0
*  Minimum Daylight Load: -8,272 kW
+  Minimum Daylight Gross Load: 1,447 kW / 784 kVAR
© Substation LTC Setpoint: 122 V The feeder can serve queued =
» Primary Voltage: 12.47 kv interconnection requests without
*  Queued Solar Projects: 2 olati
Total Queued AC Inverter Nameplate: 12 kW el

/n

1898

ential Informatio
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z G RC1076

Thermal Loading Violation

1.06 MW

Voltage Violation

1898

LOHO12 - Maximum Hosting Capacity Base Case w/ Queued PV Hosting Capacity (WW)

Maximum Hosting Capacity Limiting Factors

78%
22%

10-13
3-10
35
1-3
0.5-1
0-0.9

[ |
\ Lost Horizon

Substation

RC1077

Feeder Observations

Feeder getaway is built to 750 CU which is the maximum PNM
standard getaway cabl e.

The pickup of the feeder relay (480 Amps) islimiting the hosting
capacity of the feeder.

Enabling directional settings for the existing SEL 751 relay would

increase hosting capacity.
/78
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LOHO12 - Feeder Upgrades Legend

= Battery
mmm  Conductor Upgrade
_— MNew Conductor
Bl Feeder Relay
Base HC 1.06 MW New Feeder
Max HC 2.96 MW 1%} Mew Recloser
HC Increase 1.9 MW @ Existing Recloser

New Substation

. Solar Facility
Reverse Flow Limits m Substation
Max HC _ @
| Existing Solar Facility |
Cost
- [eatnen s | — @
Update Feeder R ay Settings 56,470 @ @
Install new Recloser to mitigate EOL fault
desensitization. $150,000
TOTAL $196,470
Update Feeder Relay Settings |
Hosting Capacity Increase (MW) 1.90
Cost (3) 156,470

Hosting Capacity Benefit Cost 12.14
I898§§0 Holistic Systemn Benefit Cost 1.26 /
- - 79
onfidential Informa
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Legend
LOHO12 - Feeder Upgrades & 2 MVA BESS © ey
mmm  Conductor Upgrade
_— New Conductor
Bl FooderRelay
Base HC 1.06 MW New Feeder
Max HC 4.85 MW Install New 6 MVA Battery @ New Recloser
HC Increase 3.79 MW ECL D Existing Recloser
MNew Substation
Solar Facility
Reverse Flow Limits ) = Substation
Max HC @
Existing Solar Facility |
Cost Install new recloser |—"’/ @ E?
Update Feeder Re ay Settings 56,470 @
Install loser to mitigate potential EOL
i s150,000
Install Mew & MVA Batt
!Bperal'ingal?_M\I'AChEarrYgingf[IschargingJ 514,300,000 Update Feeder Relay Settings |
TOTAL 514,456,470 pe
Hosting Capacity Increase (MW) 3.79
Cost (5) 14,456,470

Hosting Capacity Benefit Cost 0.26
I898§§0 Holistic Systemn Benefit Cost 0.74 /
- - 80
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New Substation

Legend
LOHO12 - Feeder Upgrades & 6 MVA BESS © ey
mmm  Conductor Upgrade

_— MNew Conductor

_ i El Feeder Relay

Base HC i 1.06 MW New Feeder

Max HC 7.11 MW Install New 6 MVA Battery @ New Recloser
HC Increase 6.05 MW System @  Existing Recloser

. . \ Solar Facility
Thermal Loading Limits

& Substation
Max HC / @
Existing Solar Facilit
tingSolar Fackity_ |

Cost @
Update Feeder Rel ay Settings 56,470 @ @
New Redoser %150,000
Install Mew 6 MVA Battery
(Operating at 6 MVA Charging/ Discharging) 514,300,000
G ication Upgrade fi phisti BESS -
control sme::e‘s * ur 550,000 Update Feeder Relay Settings |
TOTAL 514,506,470 @
Hosting Capacity Increase (MW) 6.05
Cost (3) 14,506,470

Hosting Capacity Benefit Cost 0.42
I898§§0 Holistic Systemn Benefit Cost 1.37 /
- - 81
fidential Informa
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N Legend
LOHO12 - Dedicated Feeder 8 satey
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
T g Copocity g
; F New Feeder
Base HC 1.06 MW P Now Recl
ew Recloser
Max HC 10.82 MW & B Roa
xisting Recloser
HC Increase 9.76 MW
MNew Substation
. Solar Facility
Reverse Flow Limits .
B Substation
Max HC
Build ~9,700 (1.8mi) of 397
LG AAC @E70.
Build ~250ft of new 750 CU cable from the New
Lost Horizon Substation to a new riser pde. 563,595 @
Build ~,700ft {1.8mi) of new 397 AAC @ 570.
Uh:l.iz_ednubl.ecl'm.ﬁlonr_lirmﬁon dong lrF . 51,405,131
existing path of Lost Horizon 12 feeder main line Ehees
conductor.
Build a New Substation Transformer - Induding -
transformer, switchgear, and feeder re aying Build ~250 ft of 750 CU UG. |
equipment. Cost shared with the other Lost 52,666,000
Horizon Substation feeders (3 totd feeders) @
TN 94,134,726 Hosting Capacity Increase (MW) 9.76
Cost (3) 4,134,726
Hosting Capacity Benefit Cost 2.36
I898§§0 Holistic Systemn Benefit Cost 0.08
82
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LOHO12 - Hosting Capacity Analysis Summary

Net Hosting Capacity Holistic System
Hosting Capacity Increase KVA Capital Project Cost | Increase (kVA) over Benefit Cost Ratio
kVA Cost (SK Score

1.26

Hosting Capacity New Maximum | \ o Hosting Capacity

Base Case Hosting

Improvement Capacity kVA

Solution

Feeder Upgrades 1,060 2,960 1,900 156,470

Feeder Upgrades
el 1,060 4,853 3,793 514,456,470 0.26 0.74

2 MVA BESS Only* = = = = =

Feeder Upgrades
et 1,060 7,110 6,050 514,506,470 0.42 1.37

6 MVA BESS Only* - - - - -
Dedicated Feeder 1,060 10,818 9,758 54,134,726 2.36 0.08

*This scenario was not applicable to this analysis.

The Dedicated Feeder Buildout solution is proposed for Lost Horizon Feeder 12. There are
three existing large-scale PV facilities served by Lost Horizon feeders. A new substation
transformer and switchgear is required to build out this dedicated feeder, but the substation
cost can be shared across three feeders.

18985
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LOHO13 Analysis
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LOHO13 - Feeder Overview

Lost Horizon

e :
Substation
Feeder Data Existing generation
+  Feeder Rating: 11,231 kVA capacity exceeds the
» Existing Generation: 12,073 kVA feeder rating,

+ daylight Minimum Load: -10,962 kW

+ daylight Minimum Gross Load: 527 kW / 34 kVAR
+ Substation LTC Setpoint - 122 V No pendjng PV
+ Primary Voltage - 12.47 kV Customers

R766
Protection & Equipment Pickup/Ratings /
ik Up g () %)

Breaker LOHO13 Breaker SN1014
Existing Solar Facilit
Recloser SN1014 550 e
-10,157 kW
Recloser R766 140 2,646 kVAR
o 6 aa v Existing Solar Facility
96.8% PF
999 kw
/ 0 kVAR
100% PF

LOHO13 historically has exceeded the feeder
rating due to excess PV generation. Inverter
settings were adjusted in the field to reduce

power factor and mitigate potential » o » by PhA Pl PhaxC Mn Mex  MaxCondustor Loading %
overloads. Amps Amps Amps Voltage Voltage Horma Rating

-10,962 2,075 11,157 -98 506 508 510 122.0 123.7 98.0
1898
co
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Base Case Load Flow Analysis (Minimum daylight Load)

N
I898§ 130 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 137 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

LOHO13 - Maximum Hosting Capacity Base Case | ™™ ™"

—— 10-15
— 5-10
— 3-5
1-3
—— 0.5-1
=

270 kW

Lost Horizon

Substation
|

Thermal Loading Violation 100%

|/ e
Voltage Violation 0% B

Existing Solar Facility

SN1014
-10,166 kW
2,617 kVAR
96.8% PF t Existing Solar Facility
' -999 kw
| 0 kVAR
/ 100% PF

Feeder Observations

The existing generation has exhausted most of the hosting capacity of LOHO13 in its current state.
The feeder getaway is built to the maximum PNM standard rating - 750 CU cable.

Increasing gross feeder load would consume excess generation and increase the feeder hosting capacity.

18985
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Legend
LOHO13 - Feeder Upgrades & ey
mmm  Conductor Upgrade
_— MNew Conductor
R FeederRelay
Base HC 0.27 MW New Feeder
Max HC 0.27 MW (] @ New Recloser
HC Increase 0 MW @ Existing Recloser
|
MNew Substation
Reverse Flow Limits | Solar Facility
Max HC B Substation
Cost
Mo traditional system upgrades are applicable.
The feeder is built to the maximum PNM 50 |
conductor and equipment standards. Existing Solar Facilit
—_— £xisting solar Faciity
TOTAL S0 — i Q 999 kw
' 0 kVAR
100% PF
Existing Solar Facility
-10,166 kW
2,617 KVAR '-"'—---—-__._.___» é
96.8% PF L |
@ Hosting Capacity Increase (MW) 0
Cost (3) 0
Hosting Capacity Benefit Cost -
I898§§0 Holistic Systemn Benefit Cost - /
- - 87
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Legend
LOHO13 - 2 MVA BESS Only & by
mmm  Conductor Upgrade
_— MNew Conductor
R FeederRelay
Base HC 0.27 MW New Feeder
Max HC 2.16 MW (0 @ New Recloser
HC Increase 1.89 MW @  Existing Recloser
|
MNew Substation
Reverse Flow Limits | Solar Facility
Substation
Max HC =
Cost Install Newr & MVA Battery |
System Existing Solar Facility
Install New 6 MVA Battery
(Operating at 2 MVA Charging/ Discharging) 514,300,000 999 kW
0 kVAR
TOTAL $14,300,000 100% PF
Existing Solar Facility
-10,166 kW
2,617 kVAR
96.8% PF
! Hosting Capacity Increase (MW) 1.89
Cost (5) 14,300,000
Hosting Capacity Benefit Cost 0.13
I898§§0 Holistic Systemn Benefit Cost 0.75 /
f tial Infior 88
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Base HC
Max HC
HC Increase

LOHO13 - 6 MVA BESS Only

Hosting Capacity

0.27 MW
5.35 MW
5.08 MW

Thermal Loading Limits

Install Mew 6 MVA Battery

(Operating at 6 MVA Charging/ Discharging)
G ication Upgrade for

control schemes

TOTAL

System Improvement

Install Mew 6 MVA Battery
System

Cost
514,300,000
550,000
514,350,000 . .
Existing Solar Facility
-10,166 kW
2,617 KVAR
96.8% PF

Legend
= Battery
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
New Feeder
@ New Recloser
@ Existing Recloser
MNew Substation
Solar Facility
B Substation
Existing Solar Facility
-999 kw
0 kVAR
100% PF
Hosting Capacity Increase (MW) 5.08
Cost ($) 14,350,000

Hosting Capacity Benefit Cost
Holistic Systemn Benefit Cost

0.35
1.39 /
89
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di d d o
LOHO13 - Dedicated Feeder © ey
mmm  Conductor Upgrade
1 _— MNew Conductor
- - Build New Substation - |E| Feeder Relay
| .
F New Feeder
Base HC 0.27 MW | ;j
New Recloser
Max HC 10.16 MW
Build ~1,000 ft of 750 CU UG. @ Existing Recloser
HC Increase 9.89 MW | | s
S5 MNew Substation
Reverse Flow Limits Solar Facility
Max HC Build ~14,500 (2.7mi) of 397 / = Substation
AAC @570. |
T
Cost b
Build ~1,000ft of new 750 CU cable from the New
Lost Horizon Substation to a new riser pde. 5208,147 %
Build ~ 14,500t (2.7mi) of new 397 AAC @ 570.
Utilize double circuit canstruction dong the <2.081.853 r
existing path of Lost Horizon 13 feeder main line o = — ‘
conductor.
Build a Mew Substation Transformer - Induding
transformer, switchgear, and feeder rel aying
equipment. Cost shared with the other Lost 52,666,000
Horizon Substation fesders (3 tota feeders)
TOTAL 54,956,000 Hosting Capacity Increase (MW) 9.89
Cost (5) 4,956,000
Hosting Capacity Benefit Cost 2.00
I898§§0 Holistic Systemn Benefit Cost 0.07 /
90
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LOHO13 - Hosting Capacity Analysis Summary

Hosting Capacity New Maximum Net Hosting Capacity Holistic System

Base Cas.e Hosting Hosting Capacity Net Hosting Capacity Capital Project Cost | Increase (kVA) over Benefit Cost Ratio
Capacity kVA Increase kVA
kVA Cost (SK Score

Improvement
Solution

#

Feeder Upgrades - - - - - -

Feeder Upgrades
with 2 MVA BESS*

2 MVA BESS Only 267 2,157 1,890 $14,300,000 0.13 0.75

Feeder Upgrades
with 6 MVA BESS*

6 MVA BESS Only 267 5,346 5,079 $14,350,000 0.35 1.39

Dedicated Feeder 267 10,165 9,898 54,956,000 2.00 0.07

*This scenario was not applicable to this analysis.

The Dedicated Feeder Buildout solution is proposed for Lost Horizon Feeder 13. There are
three existing large-scale PV facilities served by Lost Horizon feeders. A new substation
transformer and switchgear is required to build out this dedicated feeder, but the substation

cost can be shared across three feeders.
/91
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LOHO14 Analysis
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LOHO14 - Feeder Overview

——. e Existing Solar Facility
-10,000 kW
-3 kVAR
100% PF
Feeder Data

+  Feeder Rating: 11,231 kVA /
» Existing Generation: 9,999 kVA @ SN1020 ?
+ daylight Minimum Load: -9,616 kW
+ daylight Minimum Gross Load: 136 kW / 511 kVAR RC1075
+ Substation LTC Setpoint - 122 V
+  Primary Voltage - 12.47 kV

No Pending PV

Protection & Equipment Pickup/Ratings Customers

Ereaker LOHO14 Breaker
Recloser RC1075 500 Lost Horizon
Recloser SH1020V 600 Substation

-

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

-9,616 1,146 9,684 -99 445 432 446 122.0 124.6 86
1898
co
Fidantial Inform ation 93

kW kVAR kVA PF%
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LOHO14 - Maximum Hosting Capacity Base Case | netn sy iw

— 10-15
— 5-10
—— 3-5
1-3
\ =
— 0-0.5
1.62 MW @— sni02 I
RC1075
Thermal Loading Violation 97%
Voltage Violation 3%

Lost Horizon
Substation

-/

Feeder Observations

The feeder getaway is 750 CU and is the maximum PNM standard getaway cable.

The existing generation is consuming most of the hosting capacity for this feeder.

1898 N *  There is very minimal minimum daylight gross load to consume excess generation on this feeder.
co
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LOHO14 - Feeder Upgrades

Existing Solar Facility

System Improvement

Cost

N traditional system improvements were
necessary

50
TOTAL S0

T hosting Copacity | ;
Base HC 1.62 MW
Max HC 1.62 MW
HC Increase 0 MW r
I |

HC Increase
Cost (5)

Hosting Capacity Benefit Cost
Holistic System Benefit Cost

Legend
= Battery
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
New Feeder
@ New Recloser
@ Existing Recloser
MNew Substation
Solar Facility
B Substation
0
0

1898
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Legend
LOHO14 - 2 MVA BESS Only 8 sy
mmm  Conductor Upgrade
Install New & MVA Battery _— MNew Conductor
System El Feeder Relay
New Feeder
Base HC 1.62 MW @ New Recloser
Max HC 3.51 MW @ Existing Recloser
HC Increase 1.89 MW New Substation
| Existing Solar Facility Solar Facility
Reverse Flow Limits = upstation
Max HC
Cost
NS g S14200000 =
TOTAL 514,300,000 HC Increase 1.89
Cost (S) 14,300,000
Hosting Capacity Benefit Cost 0.13
Holistic System Benefit Cost 0.75
18985 /
co
s Informa: 96
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Base HC
Max HC
HC Increase

Hosting Capacity

1.62 MW
7.13 MW
5.51 MW

Max HC

Thermal Loading Limits

Install Mew & MVA Battery (Operating at 6 MVA

Charging/Discharging)
G ication Upgrade for istil d BESS
control schemes

TOTAL

System Improvement

Cost
514,300,000
550,000

514,350,000

LOHO14 - 6 MVA BESS Only

Install New & MVA Battery

System

\

| Existing Solar Facility

HC Increase
Cost (5)

Hosting Capacity Benefit Cost
Holistic System Benefit Cost

Legend
= Battery
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
New Feeder
@ New Recloser
@ Existing Recloser
MNew Substation
Solar Facility
B Substation
EolE]
14,350,000
0.38
.2

1898
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. Legend
LOHO14 - Dedicated Feeder & by
mmm  Conductor Upgrade
_— New Conductor
. . El Feeder Relay
-
Base HC 1.62 MW ev reeder
Max HC 11.38 MW @ New Recloser
M2 neresms 9.76 MW @ Existing Recloser
MNew Substation
Solar Facility
Reverse Flow Limits Build -9,200 (1.7m) of 397 = Substation
Max HC / AAC @570.
Cost
Build ~150ft of new 750 CU cable from the Mew 42,830 \l Build ~150 ft of 750 CU UG. |
Lost Horizon Substation to a new riser pde. g
Build ~9,200ft {1.7mi) of new 397 AAC @ 570.
Utilize double circuit construction dong the
existing path of Lost Horizon 14 feeder main line 51,334,640
2 S
condutor HC Increase 9.76
Build a Mew Substation Transformer - Induding
transfermer, switchgear, and feeder re aying $2.666,000 COSt (s:l 4, 043 ,470
equipment. Cost shared with the other Lost & k . . .
Horizon Substation feeders (3 totdl feeders) Hosting Capacity Benefit Cost 2.41
TOTAL 4,043,470 Holistic System Benefit Cost 0.09

1898 /gg
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LOHO14 - Hosting Capacity Analysis Summary

Net Hosting Capacity
Increase (kVA) over
Cost (SK

New Maximum
Hosting Capacity
KVA

Hosting Capacity
Improvement
Solution

Net Hosting Capacity
Increase kVA

Base Case Hosting
Capacity kVA

Capital Project Cost

#

Feeder Upgrades

Feeder Upgrades
with 2 MVA BESS*

2 MVA BESS Only 1,616 3,512 1,896 514,300,000 0.13
Feeder Upgrades . ) . . )
with 6 MVA BESS*

6 MVA BESS Only 1,616 7,128 5,512 $14,350,000 0.38
Dedicated Feeder 1,616 11,376 9,760 54,043,470 2.41

*This scenario was not applicable to this analysis.

The Dedicated Feeder Buildout solution is proposed for Lost Horizon Feeder 14. There are
three existing large-scale PV facilities served by Lost Horizon feeders. A new substation
transformer and switchgear is required to build out this dedicated feeder, but the substation
cost can be shared across three feeders.

Holistic System
Benefit Cost Ratio
Score

1898
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LSMO12 Analysis

(898 /m

entia ormation

[
I898§ 145 Public Service Company of New Mexico



August 23, 2024

Rule 568 Hosting Capacity Improvement Solutions - FINAL

PNM Exhibit EH-2
Page 152 of 225

LSMO12 - Feeder Overview

Feeder Data

Feeder Rating: 9,288 kVA
Existing Generation: 10,216 kVA
Minimum Daylight Load: -9,682 kW

Minimum Daylight Gross Load: 307 kW / 302 kVAR

Substation LTC Setpoint: 123 V
Primary Voltage: 12.47 kV

@'\
SN1019V

Protection & Equipment Pickup/Ratings

Breaker LOMO12 Breaker 480
Recloser SN1019V 600

minimum daylight load. This represents risk to

LSMO12 feeder could operate beyond the
normal feeder rating if all generation is
operating at 100% output coincident with

the PNM system.

Existing Solar Facility
9,990 kW
446 kVAR -
99.8% PF \
Los Morros
Substation

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C
Amps Amps Amps

kW kVAR kVA PF%

-9,682 1,177 9,753 -99 439 449 434

Existing generation
capacity exceeds the
feeder rating.

Min

Woltage

123.0

Max Max Conductor Loading %
Voltage Norma Rating

125.4 106.0 /
10

18985
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LSMO12 - Feeder Overview with Queued Solar

Feeder Data

« Feeder Rating: 9,288 kVA

« Existing Generation: 10,288 kVA

*  Minimum Daylight Load: -9,751 kW

*  Minimum Daylight Gross Load: 307 kW / 302 kVAR
+ Substation LTC Setpoint: 123 V

+  Primary Voltage: 12.47 kV

* Queued Solar Projects: 17

+ Total Queued AC Inverter Nameplate: 71 kW

@\
SN1019V

Existing Solar Facility
- - - - 9,990 kw [ ]
Protection & Equipment Pickup/Ratings 446 KVAR
Breaker LSMO12 Breaker 480
Los Morros
Recloser SN1019V 600

Existing generation
capacity exceeds the
feeder rating.

Substation

The feeder CANNOT serve
queued PV interconnection
requests without violations.

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C
Amps Amps Amps

-9,751 1,184 9,823 -99 443 454 444

kW kVAR kVA PF%

71 kW of queued PV
interconnections are on
hold for LSMO12

# Queued PV Interconnection

Max Max Conductor Loading %
Voltage Norma Rating

125.4 106.0 /
102

1898
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LSMO12 - Maximum Hosting Capacity Base Case w/ Queued PV

@

l

SN1019V

Feeder Observations

+  There is ZERO hosting capacity available in this feeder in the
base case scenario.

+  The existing generation exceeds the feeder rating. The feeder
is rated at 430A or 9,288 kVA due to the overhead conductor
397 AAC and the feeder relay pick up setting of 480A.

+ A 106% thermal overload is observed at the feeder getaway if
generation is at full output and is coincident with minimum

daylight load. [ |

]

Los Morros
Substation

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min
Amps Amps Amps Voltage

I898 % 9,755 1,183 9,827 -99 443 454 434 123.0
[

kW kVAR kVA PF%

Hosting Capacity (MW)

10-15
3-10
3-5
1-3
0.5-1
0-0.5

Max Max Cenductor Loading %
Voltage

Norma Rating

106.0 /
103

18985 148

Public Service Company of New Mexico



PNM Exhibit EH-2
Page 155 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

Legend
LSMO12 - Feeder Upgrades B ey
mmm  Conductor Upgrade
_— MNew Conductor
L osimcaecy ] B Fecder Relay
Base HC 0 MW ’/ New Feeder
Max HC 1.47 MW @ New Recloser
HC Increase 1.47 MW /‘ o @ bxisting Recloser
conductor to 397 AAC @570. New Substation
| Existing Solar Facility | Solar Facility
Reverse Flow Limits = Substation
Max HC
O
Cost
e
Update Feeder Re ay Settings. 56,470 | Update Feeder Relay Settings |
TOTAL $885,270
HC Increase 1.47
Cost (S) 885,270
Hosting Capacity Benefit Cost 1.66
l898\ Holistic System Benefit Cost 0.21 /
to
- 104
S —
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LSMO12 - Feeder Upgrades & 2 MVA BESS resene
pg = Battery
mmm  Conductor Upgrade
Install Ne;;:t:dr:A Battery f— New Conductor
- R FeederRelay
Base HC 0 MW / New Feeder
Max HC 3.37 MW Install New Recloser to @ New Recloser
. mitigate desensitization @ .
HC Increase 3.37 MW f caused by new BESS Existing Recloser
MNew Substation
| Existing Solar Facility Solar Facility
Reverse Flow Limits = Substation
Max HC
Upgrade ~6,200 ft of
conductor to 397 AAC @570.
System Improvement El
Cost
Upgrade ~6,200 ft of 1/0 ACSR to 397 AAC @570
frﬁ P§e c230034ntu Pole czaa‘c]m. 5878,811
Update Feeder Rel ay Settings. 56,470 | Update Feeder Relay Settings |
Install New & MVA Battery.
!Bperal‘ingal 2 VA Chearryging,’[jschargingj 514,300,000
Mew Redoser 5150,000
TOTAL $15,335,281 HC Increase 3.37
Cost (S) 15,335,271
Hosting Capacity Benefit Cost 0.22
l898% Holistic System Benefit Cost 0.7 /
- - 103
onfidential Informa

ation

R
I898§ 150 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 157 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

d d Legend
-
LSMO12 - Feeder Upgrades & 6 MVA BESS & ey
mmm  Conductor Upgrade
Install Mew 6 MVA Battery
System _— MNew Conductor
= B FeederRetay
Base HC 0 MW / New Feeder
Max HC 6.98 MW Install New Recloser to @ New Recloser
mitigate desensitization .
HC Increase 6.98 MW / catsed by new BESS @ Existing Recloser
MNew Substation
| Existing Solar Facility Solar Facility
Thermal Loading Limits = Substation
Max HC
Upgrade ~6,200 ft of
conductor to 397 AAC @570.
b
Cost
Upgrade ~6,200 ft of 1/0 ACSR to 397 AAC @570
frﬁ P;e c230034D|o Pu(eczaanom $878,801
Update Feeder Re ay Settings 56,470 | Update Feeder Relay Settings |
Install Mew & MVA Bath ting at 6 MVA
&argngf[)ischarging] < (Operatine 514,300,000
G ication Upgrade f isticated BESS
control sd'be:l:s Pe o 550,000
HC Increase 6.98
Mew Redoser 5150,000 Cost S 15.385.271
as
TOTAL 515,385,271 - - (3) - e
Hosting Capacity Benefit Cost 0.45

|898% Holistic System Benefit Cost 1.3 /
fidential Informa 1%
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o Legend
LSMO12 - Dedicated Feeder & sy
mmm  Conductor Upgrade
_— MNew Conductor
[ FeederRelay
Base HC 0 MW New Feeder
Max HC 9.3 MW // @ New Recloser
HC Increase 9.3 MW @ Existing Recloser
Build ~6,325ft (1.12mi) of new .
397 AAC @570. MNew Substation
Solar Facility
Reverse Flow Limits | Substation
Max HC
S Build ~340 ft of new 750
Cost
Build ~340 ft of new 750 CU cable from the N
L:IS( mersSLDbsIE:m toa ni-w :serrorde.e = 582,283
Build ~6,325ft (1.2mi) of new 397 AAC @570.
Utilize double circuit construction dong the
existing path of Los Morros 12 main line $929,311
conductor,
Build a New Substation Transf - Indudi
hgn_ﬁ’anmeg,:-rilch;lr,rgnm P rdnay-inglg 4,000,000 HC Increase 28]
saspnent Cost ($) 5,011,594
TOTAL 5,011,594 2 . .
95,011, Hosting Capacity Benefit Cost 1.85
Holistic System Benefit Cost 0.07
18985 -
co
P — 107
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Hosting Capacity
Improvement
Solution

Base Case Hosting
Capacity kVA

Feeder Upgrades Thermal Violation

Feeder Upgrades . .
with 2 MVA BESS Thermal Violation
2 MVA BESS Only* =

Feeder Upgrades . .
wiith 6 MVA BESS Thermal Violation
6 MVA BESS Only* -

Dedicated Feeder ~ Thermal Violation

*This scenario was not applicable to this analysis.

LSMO12 - Hosting Capacity Analysis Summary

New Maximum | \ ot Hosting Capacit
Hosting Capacity ng Lapacity Capital Project Cost | Increase (kVA) over Benefit Cost Ratio
Increase kVA
kVA Cost (SK Score
1,469 1,469 $885,270 0.21
3,373 3,373 $15,335,281 0.22 0.7
6,980 6,980 $15,385,271 0.45 1.3
9,296 9,296 $5,011,594 1.85 0.07

The Feeder Upgrades and 6 MVA BESS solution is proposed for Los Morros Feeder 12. Feeder
upgrades should be performed first for this feeder and as PV penetration increases or as the
system requires more energy storage, a 6 MVA BESS can be constructed to continue
increasing hosting capacity on Los Morros Feeder 12.

Holistic System

Net Hosting Capacity

1898

18985
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LSMO12 - Feeder Overview with Queued Solar with Feeder Upgrades and 6 MVA BESS Solution

Constructed
T e 9

Feeder Data

« Feeder Rating: 11,231 kVA

« Existing Generation: 10,288 kVA %)

+  Minimum Daylight Load: -4,019 kW \ SN1019V
*  Minimum Daylight Gross Load: 307 kW / 302 kVAR
+ Substation LTC Setpoint: 123 V

+  Primary Voltage: 12.47 kV 2
* Queued Solar Projects: 17 ’
+ Total Queued AC Inverter Nameplate: 71 kW o *
Existing Solar Facility "
: : . X -9,990 kw [ ”
Protection & Equipment Pickup/Ratings 446 KVAR
Ereaker LSMO12 Breaker 430
Los Morros *
Recloser SM1019V 600 Substation 71 kW of queued PV
interconnections are on
hold for LSMO12
The feeder can serve queued PV ¥ Queued PV Interconnection
interconnection requests without
violations. Feeder Upgrades & 6 MVA BESS Load Flow Analysis (Minimum daylight Load)
Phase A Phase B Phase C Min Max Max Conductor Loading %
A Lt RS [ Amps Amps Amps Woltage Voltage Norma Rating

-4,019 449 4,044 -99 184 184 180 123.0 123.9 86.2
1898
co
- - 109
onfidential Informa

tion

[
I898§ 154 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 161 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

LSMO21 Analysis

(898 /
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LSMO21 - Feeder Overview

Feeder Data Existing Solar Facility
8,999 kW
+ Feeder Rating: 9,288 kVA 0 KVAR
* Existing Generation: 9,032 kVA ROEES
+  Minimum Daylight Load: -7,944 kW
+  Minimum Daylight Gross Load: 848 kW / -3 kVAR RC1049V
+  Substation LTC Setpoint: 122 V l
+  Primary Voltage: 12.47 kV @

Protection & Equipment Pickup/Ratings ®/ SNO002V

Ereaker LOMO21 Ereaker

Recloser RC1049V 460

Recloser SNO02V 450 /-
Los Morros
Substation

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

-7,994 333 8,001 -100 364 368 361 122.0 123.4 97.0
1898
co
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Ll Ll
LSMO21 - Feeder Overview with Queued Solar
o e ¢
Feeder Data
+ Feeder Rating: 9,288 kVA — "
— ] Existing Solar Facility
+ Existing Generation: 9,040 kVA = ‘”_wgga[‘w“”
*  Minimum Daylight Load: -8,001 kW UOE}:';RF
*  Minimum Daylight Gross Load: 848 kW / -3 kVAR o
+ Substation LTC Setpoint: 122V
+  Primary Voltage: 12.47 kV RC1049V
* Queued Solar Projects: 1 1
+ Total Queued AC Inverter Nameplate: 8 kW _ @
Protection & Equipment Pickup/Ratings SN002V ) (
Ereaker LOMO21 Ereaker 6 I .":
Recloser RC1049V 460 ;'. 71 kW of qu eued PV
Recloser SNOO2V 450 /- interconnections are on
Los Morros hold for LSMO12
Substation
# Queued PV Interconnection
The feeder can serve queued PV
interconnection requests without Base Case Load Flow Analysis (Minimum daylight Load)
violations. » VAR WA oF % p::;s A "l';fs B pn::;s C § rt:ge V:ﬂlai:ge Ma(mﬂmm:dmnrdnadrgie' %
-8,001 333 8,008 -100 365 368 361 122.0 123.4 96.6
18985 /
i Fiden tial nformm ation 112
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1.27 MW

Thermal Loading Violation

Voltage Violation

Maximum Hosting Capacity

Limiting Factors

92%
8%

Ji |

LSMO21 - Maximum Hosting Capacity Base Case

RC1049V

|

&

Los Morros
Substation

/

SNo02V

Hosting Capacity (MW)

10-15
3-10
35
1-3
0.541
0-0.5

Feeder Observations

*  The existing generation has exhausted most of the hosting capacity of LOMOZ21 in its current state.
«  The feeder getaway is built to the maximum PNM standard rating - 750 CU cable. The limiting factor for hosting capacity becomes the
397 AAC backbone conductor rated to 430 Amps.

18985
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LSMO21 - Feeder Upgrades e
= Battery
mmm  Conductor Upgrade
_— MNew Conductor
Feeder Relay
Base HC 1.27 MW F New Feeder
Max HC 3.22 MW @ New Recloser
HC Increase 1.95 MW @  Existing Recloser
MNew Substation
Upgrade ~6,200 ft of Solar Facility
TR conductor to 397 AAC @570. .
Reverse Flow Limits [ Esmgsotarractiy | B Substation
Max HC \ _—
Cost
e e e
TOTAL 878,801
HC Increase 1.95
Cost (S) 878,801
Hosting Capacity Benefit Cost 2.21
l898\ Holistic System Benefit Cost 0.23 /
o
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Legend
LSMO21 - Feeder Upgrades & 2 MVA BESS © ey
mmm  Conductor Upgrade
_— New Conductor
El Feeder Relay
few Fecder
Base HC 1.27 MW @ New Recloser
Max HC 5.16 MW @ Existing Recloser
HC Increase 3.89 MW New Substation
Upgrade ~6,200 ft of Solar Facility
conductor to 397 AAC @570. . Substation
. . Existing Solar Facilit
Reverse Flow Limits ingsolar Fectly | -
Max HC \ [~
Cost
Upgrade ~6,200 ft of 1/0 ACSR to 397 AAC @570
from Pole C28D035 to Pole 285081 ST Install New 6 MVA Battery
Syst
:&;m:t?\:vﬁuﬁnymmngj 514,300,000 e
TOTAL $15,178,801 HC Increase 3.89
Cost (5) 15,178,801
Hosting Capacity Benefit Cost 0.26
Holistic System Benefit Cost 0.68
18985 /
co
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Legend
LSMO21 - Feeder Upgrades & 6 MVA BESS 8 ey
mmm  Conductor Upgrade
_— New Conductor
El Feeder Relay
.
Base HC 1.27 MW P New Recl
ew closer
Max HC 8.07 MW @ Eristing Redl
XI5TING hecloser
HC Increase 6.8 MW
MNew Substation
. . Upgrade ~6,200 ft of Solar Facility
Thermal Loading Limits conductor to 397 AAC @570. m Substation
Max HC | Existing Solar Facility | /
\
Cost
Upgrade ~6,200 ft of 1/0 ACSR to 397 AAC @570
from Pole 28003 to Pole C238081 878,801
Install New 6 MVA Battery (Operating at 6 MVA
Charging/Discharging) 514,300,000 Install Mew & MVA Battery
Con ation Upgrade fi histicated BESS System
TOTAL 515,228,801 HC Increase 6.8
Cost (5) 15,228,801
Hosting Capacity Benefit Cost 0.45
Holistic System Benefit Cost 1.27
1898: /
co
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Legend
-
LSMO21 - Dedicated Feeder ®  aey
mmm  Conductor Upgrade
_— MNew Conductor
B FeederRetay
Base HC 1.27 MW New Feeder
Max HC 10.2 MW @ New Recloser
HC Increase 8.93 MW @  Existing Recloser
New Substation
: : Build ~3,900ft (0.7mi) of s
Reverse Flow Limits o) of new Solar Facility
Max HC B Substation
Cost
Build ~500ft of new 750 CUl cable from the New 115,507 :
Los Morros Substation to a new riser pde. 2 Build ~500ft of new 750
Build ~3,900ft (0.7mi) of new 397 AAC @570, CU cable.
Utilize double circuit construction dong the $587,426 /
existing path of Los Morros 21 main line ’
conductor.
Build a Hew Substation Transformer - Induding
transformer, switchgear, and feeder re aying 54,000,000
equipment.
TOTAL 54,702,933 HC Increase 8.93
IO 4702933
Hosting Capacity Benefit Cost 1.9
N Holistic System Benefit Cost 0.09
1898:
F— 17
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LSMO21 - Hosting Capacity Analysis Summary

Net Hosting Capacity
Increase (kVA) over
Cost (SK

New Maximum
Hosting Capacity
KVA

Hosting Capacity
Improvement
Solution

Net Hosting Capacity
Increase kVA

Base Case Hosting
Capacity kVA

Capital Project Cost

Feeder Upgrades 1,272 3,216 1,944 $878,801 0.23
ﬁfﬁ?ﬁ\f?é? 1,272 5,161 3,889 $15,178,801 0.26 0.68
2 MVA BESS Only* : : . : : _
ﬁfﬁ?ﬁﬁ?&? 1,272 8,074 6,802 $15,228,801 0.45 1.27
6 MVA BESS Only* - : - - : :
Dedicated Feeder 1,272 10,196 8,924 54,702,933 1.90 0.09

*This scenario was not applicable to this analysis.

The Feeder Upgrades and 6 MVA BESS solution is proposed for Los Morros Feeder 21. Feeder
upgrades should be performed first for this feeder and as PV penetration increases or as the
system requires more energy storage, a 6 MVA BESS can be constructed to continue
increasing hosting capacity on Los Morros Feeder 21.

&
co

Holistic System
Benefit Cost Ratio
Score

18985
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PROG13 Analysis
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PROG13 - Feeder Overview

caEEm— e ¢
Progress
Substation
Feeder Data L
« Feeder Rating: 9,936 kVA

+ Existing Generation: 9,610 kVA

« daylight Minimum Load: -6,367 kW

+ daylight Minimum Gross Load: 1,867 kW / 399 kVAR
+ Substation LTC Setpoint - 123V

+  Primary Voltage - 12.47 kV

Protection & Equipment Pickup/Ratings SNO10S

Breaker PROG13 Breaker @

Recloser RC10045 325

Recloser SNO10S 450 /'

Existing Solar Facility
-8,629 kW
2,551 kVAR
95.9% PF

®""—'—-—— RC1004S

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

-6,367 276 6,373 -100 291 279 294 122.3 125.3 97.0
1898
co
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PROG13 - Feeder Overview with Queued Solar

Feeder Data

+ Feeder Rating: 9,936 kVA
« Existing Generation: 9,931 kVA
+ daylight Minimum Load: -6,667 kW

+ Substation LTC Setpoint - 123 V

+  Primary Voltage - 12.47 kV

+ Queued Solar Projects: 58

+ Total Queued AC Inverter Nameplate: 326 kW

+ daylight Minimum Gross Load: 1,867 kW / 399 kVAR

326 kW of queued PV
interconnections are on hold
for PROG13 as of 1-1-2024

# Queued PV Interconnection

Protection & Equipment Pickup/Ratings

Pick Up Rating (A)

Breaker PROG13 Breaker
Recloser RC10045 325
Recloser SNO10S 450

The feeder can serve queued PV
interconnection requests without
violations.

1898

SNO10S

%,
_”

Existing Solar Facility
-8,611 kw
2,552 kVAR
95.9% PF

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
A Lt RS [ Amps Amps Amps Woltage Voltage Norma Rating
-6,667 291 6,673 -100 312 290 302 122.3 125.4

®""—'—-—— RC1004S

Progress
Substation

96.3 /
121

18985
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PROG13 - Maximum Hosting Capacity Base Case w/ Queued PV Hosting Capacity (MW)

eammm— ¢ ¢ 1015
5-10
35
13
0-0.5

3.25 MW

Limiting Factors

Progress
Substation

Thermal Loading Violation 47%
Voltage Violation h3% | .
SNO10S [ 5
[
- M— =
! T~ Rc1004s
Feeder Observations
+  The feeder getaway is 790 CU (Double Circuit) conductor rated at 480A. The feeder conductor is 750 AL/DB rated at 460A and is the
limiting factor for hosting capacity for PROG13.
N *  The existing large-scale PV facility is located a long distance from the substation. This distance is contributing to a greater amount of
1898&, line losses which improves the feeder hosting capacity.
122

R
I898§ 167 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 174 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

PROG13 - Feeder Upgrades Legend

New Substation

= Battery
mmm  Conductor Upgrade
Upgrade ~820 ft of conductor _— New Conductor
to 750 CU UG.
< B Feeder Relay
Base HC 3.25 MW Upgrade ~15,000 ft of New Feeder
= conductor to 750 CU UG.
Max HC 4.51 MW 1%} New Recloser
HC Increase 1.26 MW \ T @  Existing Recloser

Solar Facility

Reverse Flow Limits

B Substation
Max HC :
Upgrade ~12,800 ft of
tp——,
Cost ®\
Upgrade ~820 ft of 750 CU Dbl Ckt to 750 CU UG / -
from Progress Substation to Underground Structure 5497,451 [
PB53175 | Existing Solar Facility | .
Uperade ~15,000 ft of 750 AL UG to 750 CU UG
from Underground Structure PEG3175 to Pde %4,024,505
DOsD051
Upgrade ~12,800t of 397 AAC to 397 AAC @ 570 HC Increase 1.26
from Pole DO7B005 to Po e DOBASY $1,408,756 Cost (s) 5 930.712
? ?
TOTAL 5,930,712 q 3 =
95,930, Hosting Capacity Benefit Cost 0.21
Holistic System Benefit Cost 0.61

(8983 /
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Legend
PROG13 - Feeder Upgrades & 2 MVA BESS © ey
mmm  Conductor Upgrade

Upgrade ~820 ft of conductor _— New Conductor

o 750 LG, B FeederRelay

Base HC 3.25 MW Upgrade ~15,000 ft of New Feeder

Max HC 6.12 MW _ conductor to 750 CU UG i @ New Recloser
HC Increase 2.87 MW \ @ Existing Recloser
MNew Substation

Reverse Flow Limits Solar Facility

Max HC Install Mew 6 MVA Battery . Substation
System
Cost Upgrade ~12,800 ft of

conductor to 397 AAC @ 570.

Upgrade ~820 ftof 750 CU Dbl Ckt to 750 CU UG

from Progress Substation to Underground Structure 5497,451

PBR3175

Upgrade ~15,000 ft of 750 AL UG to 750 CU UG /

glmu;l;dergnund Structure PB53 175 to Pde 54,024,505 Existing Solar Facility |

Upgrade ~12,800 ft of 397 AAL to 397 AAC @ 570

from Pole DO7B005 to Pd e DOBADSS 51,408,756

Install Mew & MVA Battery

(Operating at 2 VA Charging/ Discharging) 514,300,000 HC Increase 2.87

TOTAL 520,230,712 Cost ($) 20,230,712
Hosting Capacity Benefit Cost 0.14
Holistic System Benefit Cost 0.69

/124
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Legend
PROG13 - 2 MVA BESS Only B sy
= (Conductor Upgrade
_— New Conductor
Bl FeederRetay
Base HC 3.25 MW New Feeder
Max HC 4,85 MW g I~Ile\'lv Recloser
HC Increase 1.60 MW Existing Recloser
New Substation
— Install New & MVA Battery Solar Facility
Reverse Flow Limits 5ystem ] Substation
Max HC
Cost
Lg:;ﬁ;;?ﬁviﬁlc;;ngf Discharging) 514,300,000
TOTAL 514,300,000
| Existing Solar Facility HC Increase 1.60
Cost (S) 14,300,000
Hosting Capacity Benefit Cost 0.1
18985 Holistic System Benefit Cost 0.97 /
. 125
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Legend
PROG13 - Feeder Upgrades & 6 MVA BESS 8 ey
mmm  Conductor Upgrade
Upgrade ~820 ft of conductor _— New Conductor
to 750 CU UG.
T g Gapreiy | 270 B FeederRelay
Base HC 3.25 MW Upgrade -15,000 ft of New Feeder
conductor to 750 CU UG.
Max HC 7.39 MW _ 0 @ New Recloser
HC Increase 4,14 MW \ @  Exdsting Recloser
MNew Substation
Thermal Loading Limits Solar Facility
B Substation
Max HC Install Mew 6 MVA Battery
System
Cost
. | Upgrade ~12,800 ft of
Upgrade ~820 ft of 750 CU Dbl Ckt to 750 CU UG conductor to 397 AAC @ 570.
from Progress Substation to Underground Structure 5497,451
PE53175
Upgrade ~15,000ft of 750 AL UG to 750 CU UG /
from Underground Structure PB53175 to Pde 54,024,505
110215 Existing Solar Facility |
Upgrade ~12,800 Tt of 397 AAC to 397 AAC @ 570
from Pole DO7B005 to Pd e DOBADSY $1,408,756
Install New 6 MVA Battery
(Operating at 6 VA Charging/Discharging) 514,300,000 HC | 4.14
Communication Upgrade for sophisticated BESS $50,000 ncrease ‘
control schemes : Cost (5) 20,280,712
LOEL 520,280,712 Hosting Capacity Benefit Cost 0.2

. Holistic System Benefit Cost 1.15
18985 /
Fidential Infon 126
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Legend
PROG13 - 6 MVA BESS Only B ey
= (Conductor Upgrade
_— New Conductor
EI Feeder Relay
[ hosingCaay | [l NewFeeder
Base HC 3.25 MW @ Mew Recloser
Max HC 5.68 MW @ Existing Recloser
HC Increase 2.43 MW New Substation
N A Install Mew & MVA Battery Solar Facility
Thermal Loading Limits system ] Substation
Max HC
Cost
I:Bﬁr;m:t?ﬁviac;?;ingf Discharging) 514,300,000
;nm S'mer-'nr;Upgradefor phisticated BESS 550,000
TOTAL 514,350,000
[ Existing solar Facility HC Increase 2.43
Cost (S) 14,350,000
Hosting Capacity Benefit Cost 1.62

l898% Holistic System Benefit Cost 0.17 /
— 127
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Base HC 3.25 MW
Max HC 10.9 MW
HC Increase 7.65 MW

Reverse Flow Limits
Max HC

System Improvement

Cost
Build ~16,000Ft (3mi) of new 750 CU cable from $7.175,148
the Progress 13 Substation to a new riser pole. »125,1
Build ~36,300Ft (7.1mi) of new 397 AAC @570.
Utilize double circuit construction dong the 54,421,682
existing path of Progress 13 main line conductor.
Build a Mew Substation Transformer - Induding
transformer, switchgear, and feeder rd aying 48,000,000
equipment.

TOTAL 519,546,830

1898

Hosting Capacity

PROG13 - Dedicated Feeder

| Build New Substation

Build 16,000ft (3mi) of
new 750 CU cable.

A\

Q@

Build ~36,300ft (7.1mi) of new
397 AAC @570.

HC Increase

Cost (S)
Hosting Capacity Benefit Cost
Holistic System Benefit Cost

Legend
= Battery
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
New Feeder
@ New Recloser
@ Existing Recloser
MNew Substation
Solar Facility
B Substation
7.65
19,546,830
0.39

0.2 /
128
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PROG13 - Hosting Capacity Analysis Summary

Hosting Capacity Base Case Hosting Nev.f Maxi mur.n Net Hosting Capacity ; ; Net Hosting Capacity Hohs.tm System.
Improve_ment Capacity kVA Hosting Capacity Increase KVA Capital Project Cost | Increase (kVA) over Benefit Cost Ratio

Solution pacity KVA Cost ($K Score

Feeder Upgrades 3,255 4,506 1,251 $5,930,712 0.61

Feeder Upgrades

with 2 MVA BESS 3,255 6,120 2,865 $20,230,712 0.14 0.69

2 MVA BESS Only 3,255 4,850 1,595 514,300,000 0.11 0.97

Feeder Upgrades

with 6 MVA BESS 3,255 7,391 4,136 $20,280,712 0.20 1.15

6 MVA BESS Only 3,255 5,680 2,425 $14,350,000 0.17 1.62

Dedicated Feeder 3,255 10,901 7,646 519,546,830 0.39 0.2

The 6 MVA BESS only solution is proposed for Progress Feeder 13. Installing the BESS
only will reduce the overall project cost if feeder upgrades were included. The existing
large-scale PV is located at the far end of the feeder and contributed to a significant
feeder upgrade cost.

(8985 /
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SCEN12 Analysis
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SCEN12 - Feeder Overview

Existing Solar Facility

caEEm— e ¢ -9,668 kW
2,513 kAR
/ 96.7% PF Scenic
Feeder Data M2 ~@ lisiii
» Feeder Rating: 9,936 kVA
» Existing Generation: 10,728 kVA
+ daylight Minimum Load: -8,421 kW
+ daylight Minimum Gross Load: 936 kW / 528 kVAR R417
- Substation LTC Setpoint - 122 V \
*  Primary Voltage - 12.47 kV @

Protection & Equipment Pickup/Ratings
R Sl RC1097

Breaker SCEM12 Breaker
Recloser R417 140
Recloser RC1091 325
Recloser SN1026 525
Existi ng gene ration Base Case Load Flow Analysis (Minimum daylight Load)
1 Phase A Phase B Phase C Min Max Max Conductor Loading %
capacity exceeds the KW kAR kA pry PRseA PseB PR M o Max o MacCndictor o
feeder ratlng. 8,421 4,696 9,641 -87 445 438 434 121.1 122.7 97.0

(8985 / |
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SCEN12 - Feeder Overview with Queued Solar as of 1-1-24

GEn——— e ¢ Existing Solar Facility
9,690 kW
Feeder Data / HEDLI Scenic
) — SN1026 ~ 76-3% PP Substati
«  Feeder Rating: 9,936 kVA @ JEEET

« Existing Generation: 10,674 kVA
+ daylight Minimum Load: -8,632 kW
+ daylight Minimum Gross Load: 936 kW / 528 kVAR

+ Substation LTC Setpoint - 122V o RS
+  Primary Voltage - 12.47 kV Rat7 L3 Ry
+ Queued Solar Projects: 35
+ Total Queued AC Inverter Nameplate: 222 kW @
Protection & Equipment Pickup/Ratings RC1097
Ereaker SCEN1Z Breaker 600 Ex-lst-l ng gene ration 222 kW of queued PV
Recloser R417 140 . interconnections are on hold
Recloser RC1081 s Cap?c‘tdy exci_eds the for SCEN12 as of 1-1-24
eeder rating.
FEEEET M0 2 g % Queued PV Interconnection
> Case Lo y is (Mini ight Lo
The feeder can serve queued PV Base Case Load Flow Analysis (Minimum daylight Load)
interconnection requests without W AR e prx DA Pl e e e e
violations. 8,632 4,704 9,830 -88 454 449 440 121.1 122.8 98.9

(8985 /
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SCEN12 - Maximum Hosting Capacity Base Case w/ Queued PV Hosting Capacity (W)
eammm— ¢ ¢ 150_‘1105
B — 3-5
1-3
= | = o
SN1026 ~ @ Substation
1.30 MW

F 3 J}
Thermal Loading Violation 100% \ L.J - %

Voltage Violation 0% @ a

o

RC1097 E’

Feeder Observations
The feeder getaway is at 460A and is limiting the hosting capacity available for SCEN12. /
133

1898

The distance of the large-scale PV facility from the substation results in some losses which improves hosting capacity
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Legend
SCEN12 - Feeder Upgrades £ e
mmm  Conductor Upgrade
_— New Conductor
L Eisnasolrractiy [ FeederRetay
Base HC 1.3 MW @ New Feeder
Upgrade ~8,500 ftof
Max HC 2.56 MW oot to 750 €U UG @ Mew Recloser
HC Increase 1.26 MW @ Existing Recloser
— Mew Substation
Reverse Flow Limits — h Solar Facility
Max HC s K \/ B Substation
v ( AN
pe '1 o
Cost / \
Unglrground Stcture PISSTS to e Di3gocs.  S1967,62 e ‘
TOTAL 51,967,632 | "
! 1N,
HC Increase 1.26
Cost (S) 1,967,632
Hosting Capacity Benefit Cost 0.64
Holistic System Benefit Cost 1.84
985
18985 /
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Legend
SCEN12 - Feeder Upgrades & 2 MVA BESS B b
= Conductor Upgrade
_— New Conductor
A otingsolarractity | B FeederRetay
Base HC 1.3 MW % New Feeder
Max HC 4.18 MW / Drgrade 8500 frof
HC | 2.88 MW conductor to 750 CU UG. @ New Recloser
BEIERE : Install New 6 MYA Battery @  Exdsting Recloser
System _ N .
— ew Substation
Reverse Flow Limits L/ T/ Solar Facility
Max HC . KN I = Substation
y \ AN
. 1
Cost '// \
el [l ‘
:gim:thz‘\:vmwmmng $14,300,000 | i |
TOTAL 516,267,632 | — | )
HC Increase 2.88
Cost (S) 16,267,632
Hosting Capacity Benefit Cost 0.18
Holistic System Benefit Cost 0.86
18982 -
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1.3 MW
2.91 MW
1.61 MW

Base HC
Max HC
HC Increase

Max HC

Reverse Flow Limits

System Improvement

Install New & MVA Battery
(Operating at 2 MVA Charging/ Discharging)

TOTAL

Cost
$14,300,000

514,300,000

SCEN12 - 2 MVA BESS Only

Install Mew 6 MVA Battery

System
‘A Existing Solar Facility

HC Increase
Cost (S)
Hosting Capacity Benefit Cost
Holistic System Benefit Cost

Legend
= Battery
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
MNew Feeder
@ New Recloser
@ Existing Recloser
MNew Substation
Solar Facility

B Substation

1.61

14,300,000
0.1

18985

1898
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Legend
SCEN12 - Feeder Upgrades & 6 MVA BESS P
mmm  Conductor Upgrade
| _— New Conductor
Existing Solar Facility
e A R FeederRelay
Base HC 1.3 MW / : — New Feeder
Upgrade ~8,500 fto
Max HC 6.45 MW conductor to 750 CU UG. @ New Recloser
HC Increase 5.15 MW Install New & MVA Battery @ Existing Recloser
Syst
ystem . New Substation
—F h Solar Facility
/-~
. - . KN\ = Substation
Thermal Loading Limits @S P/
Max HC / |
[ ssemmprovemen: [N
Cost | | |
Upgrade ~8,500 ft of 750 AL Db to 750 CU UG fi - !
Umr;Dund S e TR (ST 51,967,632 | L L
Install New 6 MVA Battery (Operating at & MVA
. N _ 514,300,000
DS HC Increase 5.15
‘Communication Upgrade for sophisticated BESS
control schemes 550,000 Cost (s) 16,317,632
TOTAL $16,317,632 Hosting Capacity Benefit Cost 0.32
Holistic System Benefit Cost 1.43

1898
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SCEN12 - 6 MVA BESS Only resend
= Battery
mmm  Conductor Upgrade
etal Ne;\;:t:"r:ﬁ\ ey PrTE—— — New Conductor
151ing »olar Faciity
ooty ~ Bl FecderRelay
Base HC 1.3 MW New Feeder
Max HC 4.48 MW > blle\'l\.r Recloser
HC Increase 3.18 MW Existing Recloser
New Substation
Solar Facility
. - . = Substation
Thermal Loading Limits
Max HC
Cost
aﬂnm;ﬁ:%i;tﬁy!mmﬁngalﬁMVA $14,300,000
gr&urﬁ;a:ﬁ;ﬁpgmﬂeforsﬂprﬁsﬁcated BESS $50,000
TOTAL $14,350,000 HC Increase 3.18
Cost (5) 14,350,000
Hosting Capacity Benefit Cost 0.22
I898\\ Holistic System Benefit Cost 1.61 /
o
. 138
S —
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SCEN12 - Dedicated Feeder

Hosting Capacity

Base HC 1.3 MW
Max HC 9.91 MW
HC Increase 8.61 MW

Reverse Flow Limits
Max HC

System Improvement

Cost
Build ~9,000ft (1.7mi) of new 750 CU cable from 52,712,850
the Scenic 12 Substation to a new riser pde. ! !
Build ~22,625ft (4.3mi) of new 397 AAC @570,
Utilize double circuit construction dong the $3,227,345
existing path of Scenic 12 main line conductor.
Build a Mew Substation Transformer - Induding
transformer, switchgear, and feeder rd aying 58,000,000
equipment.

TOTAL $13,940, 195

1898

Build ~9,000ft (1.7mi) of
new 750 CU cable.

Build New Substation

397 AAC @570.

Build ~22,625ft (4.3mi) of new

HC Increase

Cost (S)

Hosting Capacity Benefit Cost
Holistic System Benefit Cost

Legend

= Battery
mmm  Conductor Upgrade
_— MNew Conductor
El Feeder Relay
New Feeder
@ New Recloser
@ Existing Recloser
MNew Substation

Solar Facility
B Substation
8.61

13,940,195

0.62
0.29

/139
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Hosting Capacity
Improvement

Solution
Feeder Upgrades

Feeder Upgrades
with 2 MVA BESS

2 MVA BESS Only

Feeder Upgrades
with 6 MVA BESS

6 MVA BESS Only

Dedicated Feeder

SCEN12 - Hosting Capacity Analysis Summary

New Maximum
Hosting Capacity
KVA

Net Hosting Capacity
Increase (kVA) over
Cost (SK

Holistic System
Benefit Cost Ratio
Score

Base Case Hosting
Capacity kVA

Net Hosting Capacity

Increase KVA Capital Project Cost

1,297 2,559 1,262 51,967,632

1,297 4,179 2,882 516,267,632 0.18 0.86
1,297 2,910 1,613 514,300,000 0.11 0.97
1,297 6,453 5,156 516,317,632 0.32 1.43
1,297 4,480 3,183 514,350,000 0.22 1.61
1,297 9,906 8,609 513,940,195 0.62 0.29

The Feeder Upgrades only solution is proposed for Scenic Feeder 12. Focusing on

feeder upgrades first will provide an increase to hosting capacity while limiting the

overall project cost. If rising PV penetration on Scenic Feeder 12 requires additional

hosting capacity, a 6 MVA BESS could be constructed on this feeder after constructing
feeder upgrades.

1898
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SCEN12 - Feeder Overview with Queued Solar as of 8-19-24

GEn——— e ¢ Existing Solar Facility
9,690 kW
Feeder Data / HEDLI Scenic
) — SN1026 ~ 76-3% PP Substati
«  Feeder Rating: 9,936 kVA @ JEEET

« Existing Generation: 10,680 kVA

« daylight Minimum Load: -8,644 kW

+ daylight Minimum Gross Load: 936 kW / 528 kVAR
+ Substation LTC Setpoint - 122V RS

+  Primary Voltage - 12.47 kV Rat7 A3 M
+ Queued Solar Projects: 36
+ Total Queued AC Inverter Nameplate: 228 kW @
Protection & Equi t Pickup/Rati
rotection quipment Pickup/Ratings RC1097
Ereaker SCEN1Z Breaker 6 228 kW of queued PV
Recloser R417 140 interconnections are on hold
el RC1091 475 for SCEN12 as of 8-19-24
Recloser SN1025 i # Queued PV Interconnection
> Case Lo y is (Mini ight Lo
The feeder can serve queued PV Base Case Load Flow Analysis (Minimum daylight Load)
3 = = Phase A Phase B Phase C Min Max Max Conductor Loading %
lnterconnect_lo['n :gquests without kW KVAR KVA PF3% Amps | Amps Amps  Voltase  Voltage Normal Rating
IS -8,644 4,705 9,841 -88 454 450 440 121.1 122.8 93.9

1898 /m

tion

R
I898§ 186 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 193 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

SOCO12 Analysis
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SOCO12 - Feeder Overview

Feeder Data

+ Feeder Rating - 9,288 kVA

+ Existing Generation - 10,708 kVA

*  Minimum Daylight Load: -7,707 kW

*  Minimum Daylight Gross Load- 2,143 kW / 957 kVAR
« Substation LTC Setpoint - 122 V

«  Primary Voltage - 12.47 kV

Protection & Equipment Pickup/Ratings

Breaker SOCO012 Breaker
Recloser RC1128 290
Recloser SN1017 625

Existing generation
capacity exceeds the
feeder rating.

kW kVAR

7,707 3,546

South Coors
Substation

SN1017 —0

_-—"-—""‘-—'

Existing Solar Facility
9,500 kW

3,123 kVAR
95% PF

O

RC1128

Base Case Load Flow Analysis (Minimum daylight Load)

VA PF % Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating
8,484 -91 381 392 387 121.6 123.0

1898
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SOCO12 - Feeder Overview with Queued Solar as of 1-1-14

Feeder Data

« Feeder Rating - 9,288 kVA
« Existing Generation - 11,063 kVA
*  Minimum Daylight Load: -8,067 kW

+ Substation LTC Setpoint - 122V

+  Primary Voltage - 12.47 kV

+ Queued Solar Projects: 55

+ Total Queued AC Inverter Nameplate: 364 kW

South Coors
Substation

*  Minimum Daylight Gross Load- 2,143 kW / 957 kVAR : gy

Existing Solar Facility
9,504 kW
3,112 kVAR

Protection & Equipment Pickup/Ratings

Pick Up Rating (A)

Breaker SOCO012 Breaker
Recloser RC1128 290
Recloser SN1017 625

The feeder can serve queued PV
interconnection requests without
violations.

v/

95% PF

SN1017

Phase A Phase B Phase C Min Max Max Conductor Loading %
A Lt RS [ Amps Amps Amps Woltage Voltage Norma Rating
-8,067 3,561 8,818 -91 401 404 400 121.8 123.5

RC1128
Existing generation
3 . 364 kW of queued PV
capac1ty exce.eds the ¥ i I v interconnections are on hold
feeder rating. : \ for SOCO12 as of 1-1-24

¥ Queued PV Interconnection

98.2 /
144

1898
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SOCO012 - Maximum Hosting Capacity Base Case w/ Queued PV

Hosting Capacity (MW)

o
—— 3-5
South Coors 1-3
— 0_0.5

1.22 MW

Limiting Factors

Thermal Loading Violation 100%

Voltage Violation 0%

Feeder Observations

The feeder getaway is 750 AL (Riser) and should be upgraded to the maximum PNM standard 730 CU getaway cable.

The existing generation exceeds feeder rating. Minimum daylight gross load is necessary to keep feeder within planning criteria.

N *  Some hosting capacity is remaining on this feeder as enough generation is consumed by local customer load. Queued PV customers may
I898% be able to interconnect to this feeder.

18985
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SOCO12 - Feeder Upgrades Legend

= Battery
mmm  Conductor Upgrade
_— New Conductor
" . Upgrade ~170 ft of conductor Feeder Rel;
\ to 750 CU UG. g sederresy
Base HC 1.22 MW New Feeder
Upgrade ~500 ft of conductor @ New Recloser
Max HC 3.7 MW o 337 AT pt -
HC Increase 1.95 MW Existing Recloser
MNew Substation
Solar Facility
Reverse Flow Limits m Substation
Max HC
Cost
Upgrade ~170 ft 750 AL Riser to 750 CU UG South Existing Solar Facilit
Coars Substation to Pole DISD104 ) 578,185 | S e
Upgrade ~500 ft 397 AAC to 397 AAC @570
PHte DI05342 to Pole D20BS3S o 5105,430
TOTAL S il HC Increase 1.95
Cost (S) 183,615
Hosting Capacity Benefit Cost 10.58
Holistic System Benefit Cost 20.07

1898
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SOCO12 - Feeder Upgrades & 2 MVA BESS -

= Battery
mmm  Conductor Upgrade
_— MNew Conductor
" " Upgrade ~170 ft of conductor
\ P e [l Feeder Relay
Base HC 1.22 MW New Feeder
Max HC 5.01 MW Upgrade ~500 ft of conductor (%] New Recloser
= to 397 AAC @570. & o
HC Increase 3.79 MW Existing Recloser
MNew Substation
Solar Facility
Reverse Flow Limits | Substation
Max HC
Install New 6 MVA Battery
System T
/
Cost | Existing Solar Facility
Upgrade ~170 t 750 AL Riser to 750 CU UG South s —
Coors Substation to Pole D19D104 ’
Upgrade ~500 ft 397 AAC to 397 AAC @570 from
Pole D20B342 to Pole D20B339 5105,430 HC Increase 3.79
el v resioser SR Cost (S) 14,633,616
? ’
:ﬁém:g\:vmnwmm 514,300,000 Hosting Capacity Benefit Cost 0.26
TOTAL 514,633,616 Holistic System Benefit Cost 0.96

(8983 /
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SOCO12 - Feeder U des & 6 MVA BESS esene
eeder Upgrades 6 s
mmm  Conductor Upgrade
_— MNew Conductor
. ” Upgrade ~170 ft of conductor
P o0 G v B Fecder Relay
Base HC 1.22 MW New Feeder
Max HC 6.52 MW Upgrade ~500 ft of conductor @ New Recloser
. to 397 AAC @570. & .
HC Increase 5.3 MW Existing Recloser
New Substation
\ .. Solar Facility
Thermal Loading Limits ,
Max HC = Substation
ax
System
Cost
Upgrade ~170 t 750 AL Riser to 750 CU UG South S
Coors Substation to Pole D19D104 ) — -
Upgrade ~500 ft 397 AMC to 397 AAC @570 from s | EESigSnar ey
Pole D20B342 to Pole D208339 »
Install new Recloser $150,000
Install New 6 VA Battery (Operating at 6 MVA ST HC Increase 5.3
Crerene/Binerene) - Cost ($) 14,683,616
Communication Upgrade for sophisticated BESS 50,000 - X i J J
el =TS ’ Hosting Capacity Benefit Cost 0.36
1L 514,683,616 Holistic System Benefit Cost 1.59
18985 -
co
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. Legend
SOCO12 - Dedicated Feeder & ey
mmm  Conductor Upgrade

— New Conductor

BT e ™ [ FeederRetay

Base HC 1.22 MW New Feeder

Max e 10.35 M N & oo
HC Increase 9.13 MW - ZI{- : @ Existing Recloser

) [Z ' { New Substation

Build ~11,500ft (2.2mi) of new el Solar Facility

Reverse Flow Limits T N m Substation
Max HC ]

System Improvement

Cost

Build ~170ft of new 750 CU cable from the South
Coors 12 Substation to a new riser pole. 573,015
Build ~11,500Ft (2.2mi) of new 397 AAC @570,
Utilize double circuit construction dong the
dsting path of South Coors 12 main line 51,426,490
conducter: HC Increase 9.13
Build a Mew Substation Transformer - Induding
tran_sronnfr, switchgear, and feeder rd aying 48,000,000 Cost (S) 9,499,505
equipment. - - -

TOTAL 59,449,505 Hosting Capacity Benefit Cost 0.96

3 bl - - -
Holistic System Benefit Cost 0.43

1898 /Mg
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Hosting Capacity
Improvement
Solution

Base Case Hosting
Capacity kVA

Feeder Upgrades 1,224
Feeder Upgrades

with 2 MVA BESS 1,224
2 MVA BESS Only* =
Feeder Upgrades

with 6 MVA BESS e
6 MVA BESS Only* -
Dedicated Feeder 1,224

*This scenario was not applicable to this analysis.

A 6 MVA BESS has been

SOCO012 - Hosting Capacity Analysis Summary

New Maximum
Hosting Capacity

this BESS is in operation it will provide an increase to hosting capacity on this feeder.

Holistic System
Benefit Cost Ratio
Score

Net Hosting Capacity
Increase (kVA) over
Cost (SK

Net Hosting Capacity
Increase kVA

Capital Project Cost

kVA

3,167 1,943 5183,615

5,011 3,787 514,633,616 0.26 0.96
6,515 5,291 514,683,616 0.36 1.59
10,350 9,126 59,499,505 0.96 0.43

constructed and is installed on South Coors Feeder 12. When

1898
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SOC012 - Feeder Overview with Queued Solar as of 8-19-24

Feeder Data South Coors
Substati
+  Feeder Rating - 9,288 kVA ubstation
. Existing Generation - 11,063 KVA : 3

*  Minimum Daylight Load: -8,022 kW

*  Minimum Daylight Gross Load- 2,143 kW / 957 kVAR R ' . "
+ Substation LTC Setpoint - 122V *iE o
+  Primary Voltage - 12.47 kV Install New 6 MVA Battery
« Queued Solar Projects: 56 AEET SN1017 e
+ Total Queued AC Inverter Nameplate: 373 kW \\? g e
Existing Solar Facility / :
Protection & Equipment Pickup/Ratings -9,504 kw @
T N3 Sl ko A 3,112 kVAR g
Breaker SOCO12 Breaker : « X RC1178
Recloser RC1128 290 Exist'i ng gene rat'ion
Recloser SN1017 625 : ) e 373 kW of queued PV
capac1ty exce.eds the £ i I v interconnections are on hold
feeder rating. : \ for SOCO12 as of 8-1-24
The feeder can serve queued PV #* Queued PV Interconnectio
interconnection requests without
violations.
KW KVAR KVA PF3 P'::;SA Pr;nfss "';:;SC v rt:ge v::?:ge Max Condctor Loadie %

-8,022 3,57 8,827 -91 402 404 400 121.8 123.5 98.1
18985
co
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STPE12 Analysis
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STPE12 - Feeder Overview

Feeder Data

+ Feeder Rating - 8,208 kVA

+ Existing Generation - 10,066 kVA

+ Daylight Minimum Load: -7,839 kW

+ Daylight Minimum Gross Load: 1,390 kW / 1,096 kVAR
+ Substation LTC Setpoint - 122V

+  Primary Voltage - 12.47 kV

Breaker
Recloser
Recloser
Recloser
Recloser
Recloser
Recloser

Recloser

STPE Breaker

R135F
R74F
R106F
R737F
R738F
SN1018F
SN1013F

190
300
200
200
300
500
600

Protection & Equipment Pickup/Ratings

Pick Up Rating (A)

kW

-7,839

kVAR

3,780

R74F
R738F @ [ |
\ \

R737F -——*@Q State Pen
@\ Substation
N
®\ SN1013F
Q{JWF

@ Existing Solar Facility
9,213 kW
2,311 kKVAR
97.1% PF
R135F

Substation getaway cable overload
observed during minimum daylight load
with generation at 100% output.

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A Phase B Phase C Min Max Max Conductor Loading %
Amps Amps Amps Woltage Voltage Norma Rating

8,703 -90 387 376 426 119.9 124.3 112.0 /
133

kVA PF%

1898
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-

g

Feeder Data

Feeder Rating - 8,208 kVA

Existing Generation - 11,175 kVA

Daylight Minimum Load: -8,903 kW

Daylight Minimum Gross Load: 1,390 kW / 1,096 kVAR

Substation LTC Setpoint - 122 V *

Primary Voltage - 12.47 kV
Queued Solar Projects: 23
Total Queued AC Inverter Nameplate: 1,134 kW

The feeder CANNOT serve R135F

queued PV interconnection
requests without violations.

Base Case Load Flow Analysis (Minimum daylight Load)

STPE12 - Feeder Overview with Queued Solar

.

R738F B
\ N

R737TF ——— ®® *

R74F
i @/
|
™\

State Pen
®@\ Substation

R106F
; ®‘\ SN1013F

SN1018F
Existing Solar Facility
9,475 kW

2,322 KVAR
97.1% PF

1,134 kW of queued PV
interconnections are on
hold for STPE12

# Queued PV Interconnection

Substation getaway cable overload
observed during minimum daylight load

with generation at 100% output.
/154

Phase A Phase B Phase C Min Max Max Conductor Loading %
KW KVAR KVA EF Amps  Amps  Amps  Voltage  Voltage Normal Rating
l898% -8,903 3,941 9,736 91 43 424 473 1206 124.7 124.6
1898: - |
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STPE12 - Maximum Hosting Capacity Base Case w/ Queued PV

G e ° R74F

R?SSF\- @ -\

; 5 R737TF = @® State Pen
KW KVAR KVA PF % Phasze A Phasze B Phasze C Min Max Max Conductor Loading % @\

Amps Amps Amps  Voltage  Voltage Normal Rating Substation
-8,903 3,941 9,736 -91 433 4724 473 120.6 124.7 124.6 R106F
Q\ SN1013F

SN1018F

Base Case Load Flow Analysis (Minimum daylight Load)

Feeder Observations

*  There is ZERO hosting capacity available in this feeder in the @
base case scenario.
A 124.6% thermal overload is observed at the feeder getaway \
if generation is at full output and is coincident with minimum
daylight load. The getaway is 750AL DblCkt which has a rating R135F
of 380A or 8,208 kVA.

(8983 /
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Legend

STPE12 - Feeder Upgrades

Battery
Conductor Upgrade

Upgrade ~2,200 ft of

conductor to 750 CU UG. New Conductor

Feeder Relay
Base HC 0 MW New Feeder
Max HC 2.52 MW New Recloser

HC Increase 2.52 MW Existing Recloser

New Substation
Solar Facility

mege=m=] e

Upgrade ~9,000 ft of
conductor to 397 AAC @570.

Reverse Flow Limits Upgrade 18,700 ft of

Max HC conductor to 397 AAC @570. . Substation
Cost
Upgrade ~2,200 ft of 750 AL Dbl Ckt to 750 CU UG icti "
from State Pen Substation to Pole V63C007 51,265,993 FASTIEETErRTY
Upgrade ~18,700 ft of 397 AAC to 397 AAC @570
from Pole V63C007 to Pole US4C015 52,058,103
Upgrade ~9,000 ft of 2/0 ACSR to 397 AAC @570
from Pole Us4C015 to Pde TE5D008 $990,532
TOTAL S HC Increase 2.52
Cost () 4,314,628
Hosting Capacity Benefit Cost 0.58
Holistic System Benefit Cost 0.26

. — /156
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STPE12 - Feeder Upgrades & 2 MVA BESS

Legend

Battery
Conductor Upgrade

Upgrade ~2,200 ft of
conductor to 750 CU UG.

New Conductor

Hosting Capacity

Base HC oMW
Max HC 4,29 MW
HC Increase 4,29 MW

Upgrade ~9,000 ft of

Feeder Relay
New Feeder
New Recloser

Existing Recloser

mege=m=] e

New Substation

conductor to 397 AAC @570.

Reverse Flow Limits

Upgrade ~18,700 ft of

Solar Facility

Substation

Max HC w | conductor to 397 AAC @570.
System Improvement Install New & MVA Battery

System

Cost
Upgrade ~2,200 ft of 750 AL Dbl Ckt to 750 CU UG 51,265,993 Existing Solar Facility
from State Pen Substation to Pole V63C007 ’ !
Upgrade ~18,700 ft of 397 AAC to 397 AAC @570
from Pole V63C007 to Pole US4C015 52,058,104
Upgrade ~9,000 ft of 2/0 ACSR to 397 AAC @570
from Pole Us4C015 to Pde T650008 $990,532
Install Mew 6 MVA Battery
(Operating at 2 MVA Charging/ Discharging) 514,300,000 _ Holineraaea
TOTAL 518,614,629 . , Cost (s)

Hosting Capacity Benefit Cost
Holistic System Benefit Cost

4.29
18,614,629
0.23
0.62

/157
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STPE12 - 2MVA BESS Only

Hosting Capacity

Base HC oMW
Max HC 1.28 MW
HC Increase 1.28 MW

Reverse Flow Limits
Max HC

System Improvement

Cost

Install New & MVA Battery
(Operating at 2 MVA Charging/ Discharging)

TOTAL 514,300,000

514,200,000

Legend

Battery
Conductor Upgrade
MNew Conductor
Feeder Relay

New Feeder
New Recloser

Existing Recloser

mege=m=] e

New Substation
Solar Facility

Substation

Install New & MVA Battery
System

Existing Solar Facility

HC Increase 1.28

Cost (S) $14,300,000
Hosting Capacity Benefit Cost 0.09
Holistic System Benefit Cost 0.78

1898

tion
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Legend

STPE12 - Feeder Upgrades & 6 MVA BESS

Battery
Conductor Upgrade

Upgrade ~2,200 ft of

conductor to 750 CU UG. New Conductor

Feeder Relay
Base HC 0 MW New Feeder
Max HC 6.21 MW New Recloser

HC Increase 6.21 MW Existing Recloser

New Substation
Solar Facility

mege=m=] e

Upgrade ~9,000 ft of
conductor to 397 AAC @570.

Thermal Loading Limits Upgrade 18,700 ft of

Max HC w | conductor to 357 asc @s70. || [ Substation
System
Cost
Upgrade ~2,200 ft of 750 AL Dbl Ckt to 750 CU UG jcti ili
from State Pen Substation to Pole V63C007 $1,265,993 SSFSEE R
Upgrade ~18,700 1t of 397 AAC to 307 AAC 570
from Pole V63C007 to Pole LIB40015 52,058,104
Upgrade ~9,000 ft of 2/0 ACSR to 397 AAC @570
from Pole Us4C015 to Pde TE5D008 $990,532
Install New & MVA Battery (Operating at 6 MVA
Charging/Discharging) 514,300,000 HC Increase 6.21
T e S T $50,000 / Cost (S) 18,664,629
TOTAL $18,664,629 ' Hosting Capacity Benefit Cost 0.33
i L . . .
Holistic System Benefit Cost 1.10

. — /
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Legend
STPE12 - 6MVA BESS Only 8 By
mmm  Conductor Upgrade
_— MNew Conductor
T g Copmity B FeederRelay
Base HC 0 MW New Feeder
Max HC 1.60 MW @ New Recloser
HC Increase 1.60 MW @ Existing Recloser
MNew Substation
Reverse Flow Limits Solar Facility
Max HC B Substation
Install New & MVA Battery
System
Cost
gﬁnm;:\:%:;tw:memungammw 514,300,000 Existing Solar Facility
L L R e TR 1 $50,000
TOTAL 514,350,000
HC Increase 1.60
Cost ($) $14,350,000
Hosting Capacity Benefit Cost 0.11
Holistic System Benefit Cost 1.08
1898% /
dential Informa 160
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STPE12 - Dedicated Feeder

Hosting Capacity

Base HC oMW
Max HC 9.59 MW
HC Increase 9.59 MW

Reverse Flow Limits

Max HC
System Improvement
Cost
Build ~2,300ft of new 750 CU cable from the State 51,332,805
Pen 12 Substation toa new riser pde. o ’
Build ~18,000ft (3.5mi) of new 397 AAC @570.
Utilize double circuit construction dong the $2,439,767
existing path of State Pen 12 main line conductor.
Build a Mew Substation Transformer - Induding
transformer, switchgear, and feeder rel aying 58,000,000
equipment.
TOTAL S11,772,572

18985

Build ~2,300ft of new 750 CU
cable.

Build Mew Substation

5

mege=m=] e

Legend

Conductor Upgrade

New Conductor

Existing Recloser

New Substation

Battery

Feeder Relay
New Feeder

New Recloser

Solar Facility

Substation

397 AAC @570.

Build ~18,000ft (3.5mi) of new

HC Increase
Cost (S)
Holistic System Benefit Cost
Hosting Capacity Benefit Cost

5
$11,772,572
0.81
0.33

/161

ation
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STPE12 - Hosting Capacity Analysis Summary

Hosting Capacity
Improvement

New Maximum . . Net Hosting Capacity
Hosting Capacity Net Hosting Capacity Capital Project Cost | Increase (kVA) over
Increase kVA
kVA Cost (SK

Base Case Hosting

Solution Capacity kVA

Feeder Upgrades Thermal Violation 2,520 2,520 54,314,628

Feeder Upgrades . .

with 2 MVA BESS Thermal Violation 4,289 4,289 518,614,629 0.23
2 MVA BESS Only  Thermal Violation 1,280 1,280 514,300,000 0.09
Feeder Upgrades . .

wiith 6 MVA BESS Thermal Violation 6,207 6,207 518,664,629 0.33
6 MVA BESS Only  Thermal Violation 1,600 1,600 $14,350,000 0.11
Dedicated Feeder Thermal Violation 9,590 9,590 $11,772,572 0.81

The Feeder Upgrades and 6 MVA BESS solution is proposed for State Pen Feeder 12. Feeder
upgrades should be performed first for this feeder and as PV penetration increases or as the
system requires more energy storage, a 6 MVA BESS can be constructed to continue
increasing hosting capacity on State Pen Feeder 12.

Holistic System
Benefit Cost Ratio

Score

0.26

0.62

0.78

18985

1898
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STPE12 - Feeder Overview with Queued Solar with Conductor Upgrades and 6 MVA BESS Solution
Constructed
o e ¢ o 3 /R”F
Feeder Data R738F Pl o @ .
- Feeder Rating - 11,231 kVA \.® o AN
+  Existing Generation - 11,175 kVA R737F ———> @’ % State Pen
+ Daylight Minimum Load: -3,401 kW _ @Q\ Substation
+ Daylight Minimum Gross Load: 1,390 kW / 1,096 kVAR J > R106F
- Substation LTC Setpoint - 122 V . Q‘\\SMMF
* Primary Voltage - 12.47 kV % i SN1018F
* Queued Solar Projects: 23 i .
+ Total Queued AC Inverter Nameplate: 1,134 kW , \
Existing Solar Facility
& 9,475 KW
2,322 KVAR
\ 97.1% PF
The feeder can serve queued PV R133F 1,134 kW of queued PV
interconnection requests interconnections are on
without violations. ' hold for STPE12
™ # Queued PV Interconnection
Feeder Upgrades & 6 MVA BESS Load Flow Analysis (Minimum daylight Load)
KW KVAR KVA PF % P:f:: Pr;.s:ss PL‘::: le‘ge V::at:ge M“m‘“n;“.‘r:“"“
I898§0 -3,401 2,745 4,370 -78 189 184 226 119.2 122.0 86.9 /
163
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TOME12 Analysis

(898 /1(,4
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TOME12 - Feeder Overview

G e °
Existing Solar Facilit RC1082V
9,662 kW
Feeder Data 2,978 KVAR SN10Z3V
96.5% PF

+ Feeder Rating: 9,288 kVA

+ Existing Generation: 10,698 kVA T
+  Minimum Daylight Load: -8,442 kW Substation o
+  Minimum Daylight Gross Load: 946 kW / 1,532 KVAR 750 AL cable thermal vidiation.

) i Rated for 430 Amps
+ Substation LTC Setpoint: 122 V \
+  Primary Voltage: 12.47 kV

A o

Breaker TOME12 Breaker

R45V
Recloser R45V 200 /'®
Recloser RC1081V 325 RC1086V . -
Existing generation
Recloser RC1082V 300 . d h
Recloser RC1083V 450 CaPaC]ty excee s t €
Recloser RC1086V 200 feeder rat]ng'
Recloser SN1023V 515
Base Case Load Flow Analysis (Minimum daylight Load)
Phase A Phase B Phase C Min Max Max Conductor Loading %
A Lt RS [ Amps Amps Amps Woltage Voltage Norma Rating

-8,442 1,765 8,624 -98 407 386 385 120.5 123.2 110.0
1898
co
e fermation 163
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Feeder Data
Feeder Rating: 9,288 kVA

Existing Generation: 10,852 kVA
Minimum Daylight Load: -8,593 kW Tome:
Minimum Daylight Gross Load: 946 kW / 1,532 kVAR Substation

Substation LTC Setpoint: 122 V
Primary Voltage: 12.47 kV
Queued Solar Projects: 29

Total Queued AC Inverter Nameplate: 174 kW

Breaker TOME12 Breaker

Recloser R45V 200
Recloser RC1081V 325
Recloser RC1082V 300
Recloser RC1083V 450
Recloser RC1086V 200
Recloser SN1023V 515

Protection & Equipment Pickup/Ratings

Pick Up Rating (A)

RC1083V

R45V

RC1086V

Existing generation
capacity exceeds the
feeder rating.

Base Case Load Flow Analysis (Minimum daylight Load)

1
A

TOME12 - Feeder Overview with Queued Solar

a2

\

SN1023y/  RC1082V

Existing Solar Facility
9,820 kW

2,669 KVAR
96.5% PF

750 AL cable thermal vidatdon.
Rated for 430 Amps

- -
il 3
.

RC1081V

# Queued PV Interconnection

174 kW of queued PV
interconnections are on
hold for TOME12

The feeder CANNOT serve
queued PV interconnection

Phase A Phase B Phase C Min Max Max Conductor Loading % : S :
N KW kVAR KVA PF % Amps Ames Amps Voltage  Voltage Normai Rating requests without violations.
I8986 -8,593 1,720 8,768 98 418 390 390 1206 123.2 111.6
Confidential Information 166
1898%
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TOME12 - Maximum Hosting Capacity Base Case w/ Queued PV

Base Case Load Flow Analysis (Minimum daylight Load) /
Phase A Phase B Phase C Min Max  Max Conductor Loading % RC1082V
KW KVAR KVA PF % Amps Amps Amps Voltage  Voltage Normal Rating SN1023Y
-8,593 1,720 8,768 98 418 390 390 120.6 123.2 111.6
Tome
: Substation
Feeder Observations
*  There is ZERO hosting capacity available in this feeder in the \
base case scenario. [ ]

»  The existing generation exceeds the feeder rating.
= A111.6% thermal overload is observed at the feeder getaway

if generation is at full output and is coincident with minimum /®
daylight load. The getaway is 750AL (Riser) which has a rating

of 430A or 9,827 kVA. RC1083V RC1081V

R45V /®
RC1086V
18985 /
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Base HC 0 MW
Max HC 2.62 MW
HC Increase 2.62 MW

Reverse Flow Limits
Max HC

System Improvement

Cost

Upgrade ~180 ft of 750 AL (RISER) to 750 CU UG
from SW4837V (PME-9) to Pole D36A159

TOTAL

$82,117

582,117

Hosting Capacity

TOME12 - Feeder Upgrades

Existing Solar Facility |

Upgrade ~180 ft of conductor
to 750 CU UG.

HC Increase

Cost (5)
Hosting Capacity Benefit Cost
Holistic System Benefit Cost

mege=m=] e

Legend

Battery
Conductor Upgrade
MNew Conductor
Feeder Relay
New Feeder
New Recloser
Existing Recloser
MNew Substation
Solar Facility

Substation

2.62
82,117
31.91
39.92

1898

tion
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Legend
TOME12 - Feeder Upgrades & 2 MVA BESS B ey
mmm  Conductor Upgrade
_— MNew Conductor
T osting Capacity | / B FeederRetay
Base HC 0 MW New Feeder
Existing Solar Facility |
Max HC 4.3 MW @ New Recloser
HC Increase 4.3 MW Install New 6 Mva Battery | | @ Existing Recloser
System .
MNew Substation
Upgrade ~180 ft of conductor Solar Facility
.. to 750 CU UG. )
Reverse Flow Limits = Substation
Max HC
Cost
Upgrade ~180 ft.of 750 AL (RISER) to 750 CU UG
from SW4837V (PME-9) to Pole D36AT59 582,117
Install New & MVA Batt:
(T)peraﬁngatzl.w,q d%ng}[)isd‘larg’ng] 514,300,000
TOTAL 514,382,117
HC Increase 4.3
Cost ($) 14,382,117
Hosting Capacity Benefit Cost 0.3
Holistic System Benefit Cost 0.96
1898: /
co
: 169
S —
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Legend
TOME12 - Feeder Upgrades & 6 MVA BESS & by
mmm  Conductor Upgrade
_— MNew Conductor
/ El Feeder Relay
New Feeder
Base HC oMW Existing Solar Facility | @ New Recloser
Max HC 6.46 MW Install New 6 Mva Battery | | @ Existing Recloser
HC Increase 6.46 MW System New Substation
Upgrade ~180 ft of conductor Solar Facility
to 750 CU UG. )
Thermal Loading Limits . Substation
Max HC
Cost
Upgrade ~180 ft of 750 AL (RISER) to 750 CU UG S
from SW4B37V (PME-9) to Pole DISA159 ;
Install New & MVA Eattery
) e 514,300,000
(Operating at & MVA Charging/ Discharging) B o
- . HC Increase 6.46
Communication Upgrade for sophisticated BESS $50,000
control schemes ; Cost (S) 14,432,117
TOTAL 14,432,117 Hosting Capacity Benefit Cost 0.45
Holistic System Benefit Cost 1.59
1898: /
co
— 170

Confidential Information

[
I898§ 215 Public Service Company of New Mexico



PNM Exhibit EH-2
Page 222 of 225

August 23, 2024 Rule 568 Hosting Capacity Improvement Solutions - FINAL

9 59 W n W closel
I c ] Build Mew Substati New Re:
|r‘IC ease . MW ! ubstatio

Existing Recloser

New Substation

o Legend
TOME12 - Dedicated Feeder 6 s
mmm  Conductor Upgrade
_— MNew Conductor
B FeederRelay
Base HC 0 MW New Feeder
Max HC 9.59 MW @
@

. Solar Facility
Reverse Flow Limits

Max HC

Substation

System Improvement

Build ~160ft of new 750 CU Build ~26,000ft (4.9mi) of new

st cable. 397 AAC @570.

Build ~160ft of new 750 CU cable from the New

Tome Substation to a new riser pole. 569,407

Build ~26,000¢t (4.8mi) of new 397 AAC @570.

Utilize double circuit construction dong the 43,703,165

existing path of TOME12 main line conductor.

Build a Mew Substation Transformer - Induding

transformer, switchgear, and feeder relaying 58,000,000 HC |nCreaSE 9.59

equipment.

TOTAL $11,772,572 Cost (5) 11,772,572
Hosting Capacity Benefit Cost 0.81
Holistic System Benefit Cost 0.33

(8985 / |
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TOME12 - Hosting Capacity Analysis Summary

. . Net Hosting Capacity Holistic System
Net Hosting Capacity Capital Project Cost | Increase (kVA) over Benefit Cost Ratio

New Maximum

s =y Base Case Hosting e

Img;tla:;r:nent Capacity kVA KVA Increase kVA Cost (SK Score
Feeder Upgrades Thermal Violation 2,620 2,620 582,117
Crmimlaiis | oo e 4,299 4,299 $14,382,117 0.30 0.96
with 2 MVA BESS ’ ’ 7985
2 MVA BESS Only* - - - - - -
ﬁfﬁ?ﬁﬁ?&? Thermal Violation 6,460 6,460 $14,432,117 0.45 1.59
6 MVA BESS Only* - - - - - -
Dedicated Feeder Thermal Violation 9,590 9,590 $11,772,572 0.81 0.33

*This scenario was not applicable to this analysis.

A 6 MVA BESS has been constructed and is installed on Tome Feeder 12. When this BESS
is in operation it will provide an increase to hosting capacity on this feeder.

1898 /m

X
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TOME12 - Feeder Overview with Queued Solar with 6 MVA BESS Solution Constructed @3
o ¢ ¢ \
Feeder Data SN1023v)  RC1082Y
. FEEder Rating: 9,288 kVA Existing Solar Facility
+ Existing Generation: 10,852 kVA -9,500 kW
+  Minimum Daylight Load: -3,531 kW Tomms 1,;19%\?
+  Minimum Daylight Gross Load: 946 kW / 1,532 kVAR Substation -

+ Substation LTC Setpoint: 122 V

+  Primary Voltage: 12.47 kV

+ Queued Solar Projects: 29

+ Total Queued AC Inverter Nameplate: 174 kW

|
-
Protection & Equipment Pickup/Ratings /® *

Breaker TOME12 Breaker 6 .

Recloser R4SV 200 R45V : e

Recloser RC1081V 325 o . ety i

o S = RC10867 S Ex1st1ng gene ration

ecloser . : 1

Recloser RC1083V 450 174 kW of queued PV : X capacity excegds the
interconnections are on % feeder ratmg.

Recloser RC1086V 200 hold for TOME12 .

Recloser SN1023V 515 s

#* Queued PV Interconnection

6MVA BESS Load Flow Analysis (Minimum daylight Load) The_feeder SRl SEE queued
e B B — — PV interconnection requests
e 58 5e n Max Conduc rLDmIB . . .
. B ST without violations.

i Amps Amps Amps Voltage Voltage Morma Rating
1898
Confidential Informa

-3,631 1,233 3,740 94 188 161 162 120.9 122.4 28.4
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Alamogordo Feeder A10012 Hosting Capacity Improvement Solution

PNM Exhibit EH-3

Is contained in the following 8 pages.
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A10012 - Feeder Overview

Base Case Load Flow Analysis (Minimum daylight Load)

Phase A PhaseB Phase C  Min Max Max Conductor Loading %
kw kVAR kVA PF %
Amps Amps Amps Voltage Voltage Normal Rating
-7,928 3,496 8,664 -91 387 385 383 123.0 125.0 77.4

Existing Solar Facility
-8,864 kW
1,553 kVAR
98% PF

+ Additional 1.5 MW of
SGIA

RC1054A /
%)
Breaker A10012 Breaker 600 ‘\
Recloser R13653A 400 SNOOBA
Recloser RC1054A 375
Recloser RC1096A 500
Recloser SNOOBA 450 /@
Feeder Data RC1096A
« Feeder Rating: 11,663 kVA
« Existing Generation: 11,574 kVA
+  Minimum Daylight Load: -9,263 kW
«  Minimum Daylight Gross Load: 1,629 kW / 1,876 kVAR R13653A
= Substation LTC Setpoint: 125 V
« Primary Voltage: 12.47 kV
Alamogordo
Substation \-

1898

Confidential Information
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3.75 MW

Limiting Factors

Thermal Loading Violation

87%

Voltage Violation 1 3%

1898

Confidential Information

A10012 - Maximum Hosting Capacity B

Page 3 of 8
ase Case Hosting Capacity (MW)
- 10-15
[ —_— 5-10
hr. .= e 3-5
1~ 1-3
- [ — 0.5-1
R " —_— 005
RCI54A 1\ ]
A \ Otero County
. ‘”‘@ ' Solar
\ SNOOBA
S |
!_" v
RC1096A \
N
el
" /’/@ L .'
R13653A X
Alamogordo

Substation \-
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A10012 - Feeder Upgrades Legend
Battery
= Conductor Upgrade
Otero County
Improvement Details Cost Solar |E| Feeder Relay
No Applicable Traditional System Upgrades New Feeder
E— (%) New Recloser
@ Existing Recloser
T  osting Copacity | Bl New substation
Base HC 3.75 MW New XFMR
Max HC 3.75 MW Solar Facility
HC Increase 0 MW | Substation
HC Increase 0 MW
Cost (9) 0

Hosting Capacity Benefit Cost
Holistic System Benefit Cost

Reverse Flow Limits

Max HC

Alamogordo
Substation

1898
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A10012 - Feeder Upgrades & 2 MVA BESS Legend
T Battery
: mm  Conductor Upgrade
Otero County
Improvement Details Cost Solar EI Feeder Relay
4 Install New 6 MVA Battery $14,300,000 New Feeder
(Operating at 2 MVA Charging/Discharging) 2 5 @ New Recloser
TOTAL $14,300,000 @ Existing Recloser
New Substation
T  osting Capacity | A rewrmr
CS Base HC 3.75 MW Solar Facility
Max HC 5.55 MW
| Substation
HC Increase 1.8 MW
HC Increase 1.8 MW
Cost ($) 14,300,000
Hosting Capacity Benefit Cost 0.13
Holistic System Benefit Cost 0.88

Reverse Flow Limits
Max HC

1898

Alamogordo
Substation
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A10012 - Feeder Upgrades + 6 MVA BESS Legend
B Battery
: = (Conductor Upgrade
ot Count
Improvement Details Cost er;)mac;un ¥ Feeder Relay
nstall New attery + Control Scheme F New Feeder
£ I:O;e:la:ng :thgvv\?\’i étl'la?gw‘nsmitsc:l:rgri.ng] $14,350,000 @ New Recloser
ULl $14,350,000 @ Existing Recloser
n n New Substation
T  oting Copacity | =
CS Base HC 3.75 MW Hew XFMR
Max HC 9.33 MW Solar Fac-lhty
HC Increase 5.58 MW B substation
HC Increase 1.8 MW
Cost ($) 14,350,000
Hosting Capacity Benefit Cost 0.39
Holistic System Benefit Cost 1.79
Reverse Flow Limits
Max HC Alamogordo

Substation \ /
6

1898
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A10012 - Dedicated Feeder

System Improvement

Improvement Details Cost
Upgrade the Substation Transformer - Including
A switchgear, and feeder relaying equipment if $8,000,000
necessary.
B Build -200 ft of 477 AAC from New Substation to
Pole X94D227.
Build -26,000 ft of 477 AAC fi Pole X94D227
¢ Pz[e X91C095. ‘ omree © 54'61 3,746
D Build -2,000 ft of 397 AAC @ 570 from Pole X91C095
to X91D105.
TOTAL $12,613,746
T
CS Base HC 3.75 MW
Max HC 12.14 MW
HC Increase 8.39 MW
HC Increase 8.39 MW
Cost (5) 12,613,746
Hosting Capacity Benefit Cost 0.66
Holistic System Benefit Cost 0.68

1898

Legend

Battery
Conductor Upgrade

Otero County New Conductor

Solar Feeder Relay

Improvements
A&B

New Feeder
New Recloser
Existing Recloser
New Substation
New XFMR
Solar Facility

==l | B

Pole X91D105

Substation

Reverse Flow Limits
Max HC

Pole X94D227

Confidential Information
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A10012 - Hosting Capacity Analysis Summary

Net Hosting

New Maximum Net Hosting

Holistic System

Hosting Capacmt' Improvement | Base Casle- Hosting Hosting Capacity Capacity Increase |Capital Project Cost Capacity Increase Benefit Cost Ratio
Solution Capacity kVA (kVA) over Cost
kVA ’ Score
SK

Baseline 3,753 3,753 0 - - -

Feeder Upgrades 3,753 3,753 0 - - -
Feeder Upgrades + ZMVA BESS 3,753 5,548 1,795 $14,300,000 0.13 0.88
Feeder Upgrades + 6MVA BESS 3,753 9,331 5,577 $14,350,000 0.39 1.79
Dedicated Feeder 3,753 12,137 8,384 $12,613,746 0.66 0.68

1898 /8
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BEFORE THE NEW MEXICO PUBLIC REGULATION COMMISSION

IN THE MATTER OF PUBLIC SERVICE COMPANY OF
NEW MEXICO’S APPLICATION FOR A CERTIFICATE
OF PUBLIC CONVENIENCE AND NECESSITY TO
CONSTRUCT, OWN, AND OPERATE 30 MEGA WATTS
OF BATTERY ENERGY STORAGE FACILITES

Case No. 25-000 -UT

PUBLIC SERVICE COMPANY OF NEW MEXICO

N N N N N N N

AFFIDAVIT

STATE OF NEW MEXICO )
) ss
COUNTY OF BERNALILLO )

ERFAN HAKIMIAN, Director of Transmission/Distribution Planning and Contracts for
Public Service Company of New Mexico, upon being duly sworn according to law, under oath,
deposes and states: I have read the foregoing Direct Testimony of Erfan Hakimian, and it is

true and accurate based on my own personal knowledge and belief.

DATED this 6 day of August, 2025.

/s/ Erfan Hakimian
ERFAN HAKIMIAN

GCG #533973





