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EXECUTIVE BUMMARY
Disconnecting the City of lLas Cruces (CIC) from the E1 Paso
Electric Company (EPE) system will leave CLC with only one 24.9

kV substation and 8 feeders to serve the city load as compared to
the present four substations and 17 feeders.'

At the transmission level, the following will have to be done in
order to sever CIC from EPE. :

Disconnect the 115 kV' lines connecting Las Cruces substation
to Arroyo and Salopek Substations.

Construction by EPE of 16 miles of new 115 kV transmission
line to provide the necessary path from. Salopek to Picacho
' substations. -

CIC will have to add two new 115 kV to 24.9 XV transformers
at the Las Cruces substation. "

At the distribution level in order to make the approximately 100
cuts at the city limits it will be necessary for:

EPE to build approximately 44 miles of 24.9 XV overhead and.
underground lines. .

EPE to replace 24-2.4 XV distribution transformers with 14.4
kV distribution transformers.

CLc to build approximately 11 miles of 24.9 kV overhead and
. underground lines.

The total cost to EPE for the severance will be $ 7,006,420.
The total cost fo CIC for the severance will be $ 756,100.

CLC has three.possible avenues to power sources (excluding EPE).
In very general terms these are from the west, north and east.
Without regard to specific suppliers (except for power from the
east), points were studied in the WSCC grid where power could be
delivered by a supplier.

These are: i
Artesia 345 kV Bus (east) .
Four Corners 345 kV Bus (north)
Springerville 345 kV Bus (west)

Each path from' a source to Las Cruces was evaluated to determine
the cost of obtajining capacity under perceived "best" and "worst"
case conditions. The costs associated with the six alternatives
were used in the "™Report & Study to Consider the Feasibility of -
Lowering Electric Rates Through the Development of a New
Municipal Electric Utility by the City of Las Cruces, New Mexico
and the Rate Impact upon El Paso Electric Company’s Remaining New
Mexico Consumers®™ under separate cover.
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y " The least expensive transmission path alternative is to the west.

’ Under the best conditions, wheeling would be arranged through
EPE’s system. Other costs would be associated with increaseing

‘ the Southern New Mexico (SNM) transfer limit and Area Control.
Costs associated with this alternative are:

1. 115KV to 24.9 XV Step-down in Las Cruces $2.6 million

2. Increase SNM transfer limit $3.19 kW-Mo
3. Wheeling across EPE’s system $3.00 kW-Mo
4. Transmission power and energy losses 5 %

5. Area Control $1.00 kW-Mo

If wheeling from EPE cannot be secured, the most expensive
transmission alternative is from the east. The cost of a DC tie
coupled with 265 miles of 345.XV line overwhelms the alternatives
from the west and north. The costs associated with ..the most
expensive alternative are:

1. Independent Artesia DC Tie $40.0 million
2. 200 mile 345 kV Artesia to Las Cruces $33.2 million
3. 65 mile 345 kV Luna to Las Cruces $11.3 million

4. 345 kV to 115 kV Step-down in Las Cruces $ 3.1 million
5. 115 kV to 24.9 kV Step~-down in Las Cruces $ 2.6 million

6. Transmission power and energy losses 5 %
7. Wheeling path to Luna 345 kV . $5.03 XkW-Mo
8. Backup power arrangement with "someone

(PNM, PG&T, other) ’ $1.80 kw=Mo
9. Area Control ) $1.00 kW-Mo

. Between these extremes are a multitude of possibilities, but
certain institutional and technical facts will remain. Among

these are:

Transmission to the west and north is committed. If
wheeling is available, it will be on a short term basis and
will be expensive.

Transmission "to an Eastern (SPS) source requires .DC°
capacity.

DC capacity at Artesia is fully committed. If DC capacity
is added at Artesia by CLC, the current. path is sufficient
for wheeling power from Artesia to Las Cruces.

If EFE and TNP upgrade their DC facility at Artesia, the
Artesia to las Cruces path would not be available. Although
plans exist for an upgrade, it is uncertain when this will
. occur. :

DC capacity further north (Blackwater) appears to be
committed. If capacity is available, transmission would be
required from the north. Over the long term, capacity to
the north is committed. .

‘ EPE’s loss of the CIC load does not free up capacity‘ in any
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. ' transmission indefinitely. As EPE‘’s load continues to grow
. it would use this capacity, once used to serve CLC, to serve
EPE loads.

‘ CLC may be able to-secure short term (three to five years)
wheeling rights to the west and north, and possibly longer
term rights to the east. To secure a firm path over the
long term, CLC would be required to participate in
transmission projects to any source. )

Thére is no mandatory legal requirement that utilities
provide wheeling services to other utilities. Wheeling is a
voluntary service, subject to negotiation between the -
parties to the transaction and the Federal Energy Regulatory
Commission’s approval of the negotiated wheeling rate.
Antitrust laws may apply in the event that wheeling is
denied for an unlawful purpose.

not regulated by the New Mexico Public Service Commission
and the provider of such services have no statutory duty or
obligation to serve the purchaser of those services.

| Contract terms, rather than regulated statutory duty, govern
the relationship of the parties. .

|

|

| A utility providing wholesale power and wheeling services is
|

|

| Therefore, CIC must weigh each of the above stated institutional
" and technical facts and.their attendant implications upon costs
| - and reliability of service identified in this report. These
\ facts and their attendant implications could significantly effect
. the economic and practical feasibility of the options for

‘ electrical supply to CIC identified in this report. '







PRESENT S8OUTHERN NEW MEXICO TRANSMISSION FACILITIES

Bulk power to Southern New Mexico (SNM) is delivered over 345 kV
transmission lines that come from the west, north and east as
shown in Figure 1. The ownership of the various lines is also
shown in Figure 1. The power transfer limit, as establ:.shed by
an arbitration ruling of December 16, 1990 into SNM is 767 MW,
The flow from the west is over the Springerville to Luna and
Greenlee to Hidalgo lines. The northern flow is over the West
Mesa to Arroyo 345 kV and the West Mesa to Belen 115 kV lines.

Flow into Southern New Mexico from the east is through the DC
converter station located in Artesia. The rating of the
converter station is 200 MW which, therefore sets the limit. for
the maximum power that can flow from the east.

Power in the Southern New Mexico area is distributed to the bulk
power substations over a 115 kV transmission system. This system
is shown in Figure 2. The transformers reducing the voltage from
345 kV to 115 kV are located at the Arroyo substation in lLas
Cruces; Newman, Caliente and Diablo substations in El Paso; Luna
substation in Deming and the Amrad substation near Alamogordo.

In addition to the 115 kV lines originating at these substations,

there is..a 115 kV line that connects West Mesa 'substation in
Albuquerque to Elephant Butte.

The power flowing over the 345 kV lines, as determined from -a
power—-£flow analysis used for planning the 1990 heavy summer
loading basecase, is shown in Figure 3. The total power flowing
into Southern New Mexico from the west and north is 780 MW which
is greater than the arbitration ruling that did not go into
effect until December of 1990. The flow from the east through
the DC converter station is 200 MW, which is the maximum rating
of the station. In addition to the flows into Southern New
Mexico, El Paso Electric was generating 196.5 MW at their Newman
plant and S0 MW at the Rio Grande plant.

Power flows over the 115 kV system for the 1990.Heavy Summer Case

are shown in Figure 4. Of particular interest is the flow into
the Las Cruces area to the five substations located in the area.
Four of the substations (Las -Cruces, Salopek, Picacho and Arroyo)
contain 115 kV to 24.9 kV transformers while the f£ifth station
(Dona Ana) is just a 115 kV switching station. Note in Figure 4
that the rlow of power into the Las Cruces area is over the 115
kV 1lines’ that originate at the Arroyo 345 kV to 115 kV
substation.

FROSERT ua.ba.m'JI'ICa SISTENH

The 24.9 kV distribution system in the Las Cruces area is served
from four bulk power substations. Each substation transforms the
voltage from 115 kV to 24.9 kV. The maximum rating of each of
the substations and the metered peak demand of the four
substations for June 1990 are as follows:
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Substation Transformer Total - Peak Number of

Ratings Rating . Demand. ° Feeders
Las Cruces 3=-22.4 MVA 67.2 MVA 54.2 MVA 8
Salopek 2=25 MVA 50.0 MVA 33.7 MVA 5
Picacho 1-25 MVA 25.0 MVA 24.2 MVA 2
Arroyo 1-25 MVA 25.0 MVA 12.4 MVA 2

167.2 MVA 124.5 MVA 17

These numbers indicate that at the present time EPE has
sufficient substation capacity to survive the loss of the largest
transformer (25 MVA) and still be able to provide sexrvice to all
the customers. ° .

The 24.9 kV systen ‘consists of 17 interconnected feeders. " For
future reference, the feeders served out of each substation and
the June 1990 metered maximum demands for each feeder are as
follows: . )

Substation Feeder June 1990
— # Max. Demand
Las Cruces 4300 690 kVA
4400 7,936 kVA
4500 6,900 kVA
4800 3,019 kva
14200 9,790 kVA
14400 4,370 XVA
120 12,637 kva
121 9,057 kVA
Salopek s20 . 7,191 kva
s21 4,658 kVA
S22 14,836 XVA
S23 2,760 kVA
S24 8,884 kVA
Picacho P20 13,715 kVA
P21 11,731 kVvA
Arroyo A20 energized in 1991
A21 12,421 kKVA

The physical locations of the four substations add to the high
relisbility cof the systox. Las Cruces substation is located
close to downtown Las Cruces with its feeders heading towards the

city limits in all directions. Picacho substation is located

outside of the city limits north of town with its feeders coming
in towards the center of town and also serving the loads north
and east of town. Salopek substation is outside of the city
limits south of town with its feeders coming into town and also
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serving loads south and west of town and the NMSU campus. The
nevest substation, Arroyo, is outside of the city limits east of
town with its feeders coming into town and also serving loads
east of the city limits. It should be noted that only Las
Cruces substation is located inside the city limits.

Figures 5, 6 and 7 are the one-line diagrams of the 24.9 XV
distribution system. Although the feeders are interconnected by
means of switches, the system is not operated as a network,
rather, it is operated as 17 individual radial feeders by having
open switches between the various feeders. The circled switches
shown in the Figures are the ®"normally open® switches between
feeders. This mode of operation allows EPE to open and ‘close
switches to either transfer load from one substation to another
for load balancing or to pick up all or a portion of the load of
an adjacent feeder in the event of a component failure in a
feeder. The combination of the four substations and 17 feeders
makes it possible for EPE to provide very reliable service to the
1as Cruces area customers. The dashed line in the figures
show the approximate location of the city limits.

In addition to the 24.9 XV distribution system, EPE also operates
a2 4.16 kV distribution system. This part of the system is
relatively small and for the most part is located ‘within the city

limits of Las Cruces. This was the original distribution
voltage level for the total city. Each 4.16 XV substation is fed
off of the 24.9 XV feeders in such a way that the loss of a
single 24.9 kV feeder will not cause a loss of service to any one
substation. The 4.16 kV feeders are operated radlally with
normally open tie switches to adjacent feeders.

CONFIGURATION OF THE TRANSMISSION SYSTEM

If CIC decides to completely sever its connection to EPE within
the city limits, the only bulk power substation that will be left
to serve the city will be Las Cruces substation. In oxder to
make this cut, it will be necessary to disconnect the 115 kV
transmission line that connects Arroyo substation to Las:Cruces
substation and disconnect the line between Salopek and Las Cruces
substation. In order for EPE to maintain a connection between
Picacho and Salopek, it will be necessary for EPE to construct a
new 16 mile long line between the two substations. The line
would be routed west of town, beyond the city limits. With these
disconnects, Las Cruces substation would only have the 115 kV tie
to Dona Ana substation.

RECONFIGURATION OF THE DISTRIBUTION SYSTEM

In order for the CLC to sever the connection with EPE in the
distribution system it will be necessary to "cut" all feeders
when they cross a city limit. For each cut it will be necessary
for EPE and/or CLC to construct new sections of feeders in order
to reconnect the feeders on both sides of the city limit.

El Paso Electric distribution maps have been used to determine
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the cuts and to route the new construction.

For the purpeses of

this report, the distribution maps that contain a city limit have

been numbered.

information are as follows:

The map numbers and other pertinent map

MAP EPE Map Title Grid Feeders
$ Coord.
1 Dist. E.B.L.&T. Subdivisions 338.512 P20,P21
2 Organ Line . 351.510 P21
3 Organ Line 356.517 P21
4 Organ Line 360.533 P21
S Organ Line 377.526 P21
6 Organ Line 398.520 P21 -
7 Mesilla Valley -~ North Alameda 321.486 P20,4300,4500
8 Mesilla Valley - Picacho Brdg 314.481 $20,1L20
9 Homested Sites West 307.474 120
10 Rural Lines West 170.500 520,120
11 . Las Alturas 356.457 S24
12 Salopek Distribution 350.458 S20,24
13 San Andres 320.480 4300
14 0l1ld Mesilla 328.462 S20
15 Melendres 328.468 4400,14200
16 North Alameda 328.480 4500,P20
17 South Dona Ana Rd. 328.486 p20,P21,A21,4300
18 Watson Lane 336.456 §20,S24
19 Mesilla Park School 336.462 S21,822,524,14200
20 Four Hills - 336.492 P21
21 University Estates 344.456 S22,824
22 NMSU Campus 344.462 S20,822,524
23 Missouri-Telshor 344.468  4800,14400
24 Lohman/I10 344.474 4300,4800,14400
25 L.C. Dam South 344.480 A21
26 "A" Mountain 352.468 524
27 Binns Enterprises 352.474 S24
N/M No Map )

Figure 8 shows the location of each of these maps relative to the

city 1limits.

The figure also shows the location of the

substations in the Las Cruces area and the existing 115 kV
transmission lines. _ -

The distribution maps were used to determine the cuts and total
length of the various types of construction that will be needed.
These are summarized below: .

14







NORTH

Present 115 kV lines

New EPE 115 kV line
New EPE 24.9 kV lines (OH)

New EPE 24.9 kV lines (UG)

Figure 8 - Las Cruces City Limits
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Required New 24 kV Construction

-—- EPEC Ccic
MAP CUTS QH-3P OH=-1P UG=-3P OH~3P OH-1P UG-3P UG~-1P
¥ 4 (FT.) (FT.) . (FT.) (FT.) (FT.) (FT.) (FT.)
10 2 30,000 32,000
8 10 7,500 3,000
15 3 . 700 600
14 7 3,500 1,500 4,100
19 17. 6,600 1,000
18 2 1,300
21 10 4,100 2,800 1,900 2,500
22 2 - ‘600 10,000 2,300
11 11 1,300 1,200 9,500 1,000 ° 500 1,500 500
12 0 17,000
23 2 3,500
26 1 -
27 1 3,100
24 0
25 1
3 13 58,100 1,200
S 0 210,000 :
N/M O0 18,000
1 6 27,500 1,500
17 5 700 1,000
16 5 4,700 3,400
13 1 500
7 o0 1,200
99 196,400 11,800 22,300 41,600 6,500 7,300 500
where: 3P-0H --- Three-phase overhead
1P-0OH --- Single-phase overhead
3P-UG =-- Three-phase underground
1P~-UG --- Single-phase underground

Approximate costs
are shown below.

for the 115 XV and 24.9 KV construction for EPE
The costs per foot are average costs to EPE for
new construction in the Las Cruces area during the last few

years.
14
e eb . Cos
Construction Type Length (f£t.) S/tt. Cost
115 XV three-pnase overhead 85,000 19.0 1,615,000
24.9 KV three-phase overhead 196,400, 13.0 2,553,200
24.9 kV single-phase overhead 11,800 3.0 35,400
24.9 kV three-phase underground 22,300 125.0. 2,787,500
TOTAL COST $6,991,100
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Approximate costs for the 24.9 kV construction for CLC are shown

below.
Citv of 1as Cruces_ Rebuild Costs

Construction Type Length (ft.) $/ft. . cCost
24.9 KV three-phase overhead 41,600 13.0 540,800
24.9 KV single-phase overhead 6,500 3.0 19,500
24.9 KV three-phase underground 7,300 26.0 189,800
24.9 kV single-phase underground 500 12.0 6,000

TOTAL COST $756,100

There is a significant difference in cost per foot for the three-
phase underground shown for EPE and CLC. For EPE the underground
will be the main feed from Salopek substation for the Salopek #24
. feeder. This is a heavily loaded feeder and ,will require 1000

MCM AL conductor. In addition, switches and fault detection will
have to be installed for reliability purposes. For CLC, the
required three-phase underground will only.be a three~phase
lateral and will not require the large conductor nor the switches
and fault detectors.

A small amount of 4.16 kV distribution outside of the city limits
will have to be upgraded to 24.9 XV by EPE. The line conversions
are included above. The transformers that will have to be
changed are as follows:

Required Replacement of

w v et e =] exrs

MAP 50 kKVA 25 kKVA 15 kVA 10 kVA

19 5 4 5 3
16 2 2 3
7 6 5 6

The costs for the transformer replacements are:

kVA Rating Number Unit Cost Total Cost
50 7 810 - 5,670
25 6 635 3,810
15 5. 520 2,600
10 6 540 3,240

TOTAL COST $15,320 -
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EPE AND CIaC TOTAL SEVERANCE C0OSTS
The total severance cost to EPE will be:

Total = Line rebuilds + transformers
= $ 6,991,100 + 15,320 = $ 7,006,420

The total construction cost to CLC will be $§ 756,100.

RELIABILITY OF THE BEVERED 8YSTEM

By severing from EPE, CIC will be forced to serve the total city
from Las Cruces substation using the existing 8 feeders. -The
estimated maximum demand within the city limits last summer was
71 MW. As was shown earln.er in this report, the maximum rating
of the three transformers in lLas Cruces substation is 67.2 HVA
In order to just meet the maximum demand of the city load, one
new transformer will have to be added to an already overcrowded
substation yard. The present system configuration will allow for
the loss of service of one 25 MVA substation transformer. 1In
order for CIC to maintain this same degree of reliability, a
second new transformer will have to be added to the substation
yard. The costs for these transformers and the .costs of the
transmlss:.on lines to serve Las Cruces substation will be
presented in the next sections of the report.

The reliability of the distribution system will be greatly
reduced when 8 feeders pick up the load that is presently shared
by 17 feeders. While the feeders from the three substations
outside of the city limits provide service to all of the
customers outside of the city limits, these feeders provide
service to many customers within the city 1limits. It will be
possible to close existing normally open switches to provide
these customers with service off of a feeder originating at the
Las Cruces substation. Bear in mind that these customers will
now be located near the ends of long radial feeders. If a
portion of a radial feeder is out of service due to a line down,
for example, there will not be the backfeed possibility that
presently exists. Customers who are presently being served from
one of the outside substations will not have the same degree of
reliable service as .before.

Two major ,loads within the city limits will have greatly reduced
service. Memorial Medical Center is presently being served by
the Salopek 24 feeder and the -Las Cruces 4400 feeder. An
automatic transfer switch is located within the center so that in
the normal mode of operation, the center is served by Salopek 24.
In the event that this feeder goes out of service for any reason,
service to the center will continue by the automatic transfer to
the Las Cruces 4400 feeder. In order to provide nearly the same
degree of reliable service, it would be necessary for CIC to
construct a new feeder from Las Cruces substation to the medical
center,







The same situation exists at the city sewage plant. Presently
the plant is served by Salopek 20 but there is an automatic
switch at the plant that can connect the plant to Las Cruces 20.
Again, if CIC is to provide nearly the same degree of service, a
new line will have to be constructed from Las Cruces substation
to the sewage plant. Costs for the construction of these new
lines have not been included in this report.

DISTRIBUTION SYSTEM STUDY SUMMARY

This section of the report has presented what would have to be
done in order to completely sever CLC from EPE at the
distribution level. The costs associated with the severance and
a short discussion about the reliability of the severed system
have been presented.

The next section of the’ report will present an overview of the
existing transmission system in southern New Mexico and an
analysis of how the severed system could be served by a new
supplier. .







" » DEVELOPMENT OF THE BULK POWER S8YSTEM-

Bulk power transmission systems were originally built to transfer
power from generating plants to load centers. Initially much of
the generation was located fairly close to the actual loads.
However, in the Western United States mine-mouth generation
plants and hydroelectric plants are often several hundred miles
away from load centers. Specific transmission lines were
designed to transfer power from these remote sites to load
centers.

As more of the facilities were installed, utilities soon saw the
benefit of interconnecting systems for mutual backup.. The
interconnected system is more reliable than independent stand-~
alone systems. Utilities have also reduced their overall reserve
margin requirements by setting up pools with their neighbors.

The problem with developing interconnections lay in the distances
involved. Electrically the Western United sStates is
characterized by systems of high load density amongst a vast
geographical area. As a result interconnections in the West tend
to be several hundred miles in length.

THE SOUTHERN NEW MEXICO SYSTEM

In West Texas and Southern New Mexico (SNM) the system developed
along the scenarios outlined above. Originally the load was
served by local plants. Hydroelectric power was brought in via
the U.S. Bureau of Reclamation’s 115 XV line from Elephant Butte.

" Power sources were developed in the Four Corners area and a 355+

mile 345 kV tie was made to this source in 1969. Since then two
other 345 kV lines have connected SNM to Arizona. A tie has also
been made to Eastern electrical systems via a fixed capacity
Direct cCurrent (DC) link.

The SNM bulk power system has been designed to transfer remotely
generated power to serve the anticipated loads in the area.
Specifically the following companies have load responsibility in
SNM:

El Paso Electric (EPE)

Texas - New Mexico Power (TNP)

Plains Electric (PGT) - through their members
Public Service of New Mexico (PNM) .
Western Area Power Administration (WAPA) New Mexico

The Eastern link is capable of 200 MW. The transfer into SNM
from the west and north is over three 245 kV listes and = 115 LV
circuit: :

Greenlee to Hidalgo 345 kV

- Springerville to Luna 345 kV
West Mesa to Arroyo 345 kV -
West Mesa to Belen 115 kV
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The transfer limit 1nto SNM over the lines is 767 MW as outlined
in an arbitration order between PNM and EPE dated December 16,
1990.

A simulation of 1993 conditions shows a 728 MW transfer into SNM
over these lines or 95% of the limit. Figure 9 and 10 depict the
Arizona and New Mexico bulk power system for 1993. Line flows
are shown in MW’s and MVAr‘s.

The total peak West Texas - Southern New Mexico load and losses

in 1993 is anticipated to be 1504 MW. The loads and losses with
the resources to serve them are shown below:

Ioad and losses

EPE * 1059 MW es ces to s e ad and sses
TNP 207 MW North & west transfers into SNM 728 MW
CFE ** 150 MW Eastern transfer into SNM (DC) 200 MW
PGT 65 MW EPE generation 552 MW
PNM 17 MW WAPA New Mexico generation 24 MW
WAPA 6 MW 1504 MW
1504 MW
* CIC is 7.5 % (79 MW). of EPE load
** CFE load is an EPE sale to Mexico

The 728 MW import into' Southern New Mexico from the west and
north consists of: .
104 MW

Four Corners (EPE)

Palo Verde (EPE) 502 MW

Utah Economy (EPE) 15 MW

Four Corners (FNM) 60 MW

PEG’Ss (PGT) A7 MW
728 MW

‘The 1990 simulated peak condition transfer into SNM from the west °

" to ‘serve the SNM loads.

and north is 780 MW. ‘' The 1990 transfer is 52 MW higher than the-
1993 projection of 728 ‘MW. WHil®E transfers are generally
expected to increase into SNM, anomalies such as this do occur.

The decrease in transfer is a result of the 1990 system having
greater dependency on remote generation from the west and north
The trend beyond 1993 is expected to be
gge opposite with transfers increasing from the west and north

to SNM.

The 200 kﬁ'import into Southern New Mexico from the east consists
of: .

SPS sale to EPE 173 MW

SPS sale to TNP 27 MW

The Texas - New Mexico (TNP).207 MW power needs are supplied by:
EPE 137 MW |
PNM 43 MW .
SPS 21 MV S
207 MW .
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The PGT load and losses of 65 MW is served by 47 MW from PEG’s
and 18 MW from WAPA NM.

INCREMENTAL FLOWS INTO SOUTHERN NEW MEXICO

It is important to know what path power travels from the
resources to the loads. Note that schedules are planned from the
west, north and east. The 1993 base case was used to determine
the percentage of a schedule from these points to the Las Cruces
115 XV bus. Figures 11 through 16 show the change in flow for a
10 MW schedule. The normalized results are shown below:

WEST . NORTH
Palo Verde 4-Corn

Greenlee to Hidalgo 345 kV 36 % 33 %
Springerville to ILuna 345 kV 30 % 29-%
West Mesa.to Arroyo 345 kV 31 % 34 %
West Mesa to Belen 115 kV 4 % 5%

(due to roundoff total percentage does not equal 100 %)

The lines represented are those used for the Southern New Mexico
transfer limit. The west and north transfers must all pass over
these lines. ‘For a schedule from either location, the circuits
share the power fairly evenly. An inconsequential amount of an
Eastern transfer would pass over these lines.

The Arizona 345 kV 'lines carry 66 ¥ of a west schedule and 62 %
of a north schedule. These schedules pass through Luna
substation and on towards lLas Cruces with the following split:

WEST NORTH
Palo Verde 4-Corn

Luna to Mimbres 115 kV 14 % 13 %
Luna to Diablo 345 kV 19 % i8 %
Iana to Newman 345 kV- 32 % 30 %

(percentages do not total to 66 % and 62 % due to roundoff)

Figures 11 through 16 show the percentage of power flowing on the

345 kV system to the Arroyo substation. This is approximately 46%

with the remaining power flowing via the 115 kV network.

How does an Eastern schedule flow across the system? éollowing
the 345 kV path from Artesia, each point where power can be
dropped is checked: )

EAST
. Artesia
AMRAD 345 KV to 115 kv 21 %
Caliente 345 kV to 115 kV . 11 %
Newvman 345 kV to 115 kV 13 %
Newman to ILuna 345 kV 7%
Newman to Arroyo 345 kV 47 %

(due to roundoff total percentage does not equal 100 %)
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.-.point regardless of who owns the lines.

' For the Eastern schedule, 47 % of the power will flow on the 34S
kV system to the Arroyo substation. This corresponds, closely
with the figures for the west and north schedules.

Finally, focusing in on Las Cruces, a last set of 1lines are
. examined:

WEST NORTH EAST

) Palo Verde 4-Corn Artesia
Luna to Picacho 115 kV . 11 % 11 3% 8 %
Elephant Butte to Picacho 115 kV 6 3 6% 4 %
Alamogordo to Picacho 115 kV 6 % 6 % 11 %
Arroyo. to Las Cruces 115 kV . 51 % 51 % 50 %
Arroyo to Salopek 115 kV 8 % 8 % 8 %

Anthony to Salopek 115 kV 17 % 17 3 18 %.-

(due to roundoff total percentage does not equal 100 %)

The above set depicts all the local paths the schedule follows
into Las Cruces.

Notice that there is no explicit control over the path taken by
the flow of schedules from west, north and east to Las Cruces.
The flow is wholly dependent on the impedance path from point to
Electricity moves
through the system in whatever paths afford:- it the least
impedance according to the laws of physics.

If an additional 345 kV line is added to the system from the west,
north or east to the Las Cruces area, it would share any schedule
from these points with the existing 345 kV lines.

OUTAGES OF PRINCIPLE LINES INTO SOUTHERN NEW MEXICO

What happens when a circuit is lost? The remaining lines pick up
the flow in relation to the inverse of the impedance. To prepare
for this occurrence, the, total transfer into SNM must be kept at
a level that can be accommodated by the remaining lines.

Referring back to the 1993 Power Flow case, an outage was taken
on each of the three principle lines into Southern New Mexico.
Figures 17 through 19 depict the flows for these outages. The
flows indicate that the remaining system is opera.ting within
acceptable limits for each. of the outages.

It is interesting to know how the power redistributes itself over
the remaining lines. The table below summarizes the
redistribution of the power for the respective outage:

Base Flow Grn-Hdg Spr-Lun WHMs-Arr

Greenlee to Hidalgo 345 kV 195 MW - 68 % 49 %"
Springerville to ILuna 345 kV 333 MW 68 % — .42 %
West Mesa to Arroyo 345 kv 173 MW 28 % . 28 % -

other 4 3 4 3 - 9 3

-







— ———— > g——

6~ :
L9y~ 024N : : L°18 22 P41 4

A 1 2 "He's  wA oL -3¢ 44 [ e} r

§T8°T <A [ 9d 14 13 74 19

o
FINIIMD ﬁ 14 g &
LE9°T A
v'e . 8°29- 09¥gIH
[Sa 1] L%} SRS A ¢ 2
| 844 f e 9983~
r°88  98°%- 0L~ WR

L_SUXDIOJENNIL
N 4
—ﬂlllmu

L 11

Hidalgo

LLO°'Y WA IR'T] L M YY)
3- A NATEN WA x % L
‘T A 98- .
CuuN e Lt (1753 JEY § 8Ly

Greenlee to
Az / WM 1993_Base

\
~-
i
&
. @
Q.
17. 345 kV Outage

L s HE'T  eA
33 WIN0
$cel- 83 °%- # . V4 I
00082 GI8°T - 0°c9-
oAU 008y |
i Y su3
T oeA TR . £UI9% s
VISIW 323 8 e oA t{ B § SN TLI0Y 4
n.zn ( IR .
04 N34T § YIONTNLS cerscsseneees | ¢00
H - oo an ot :
vmana——
—— LAY BIE
s et AX 808
Tn»- .
> ’
TR LA ToLrY 8934 ¢
STE°T oA 882 0OQWNOH0D | O
A3 wran (W - lezsrs nearws [T 0
L8 YIN0HY .
P N A ST0L  FTUADTV
. : .098T  NNOJUN0J
Lraz3- 8L UONIVIS
...»o * NGO 0AW
+ #ST  CNYD OIV
~ POPTY  NAMIN
B ) F1°2-F o F I |
TRD .”. NYOJBN04 | + TEMT S
r°se 5Z8°T  eA v es°ec £°%e- PR Ty oovéos 13
s 9%~ T eIeT  =A LN LT N 111 oL
T 19}~ vy ﬂ\ c
L1 D ) N - ANONG 1D
teecs oA WO PR 7. CHIP 1 N 1)} SSSP S, H
% 0403 ¥00UJTHE ST 4 P e
SR 4 BOWUWY 124 $ SN VINBAVY Hon o9H 01 e
3dnqvno . L't $T0°T «A — e e e 88—
688 89T £ s
+ 6580 oA N OLUAWN
oto < L 421616 AHI JAANARY |
ANgaLSoN
oL
) . T86T ¥ TZ  SNOTH @

- X AY SYE 00WIIH-33WEIH0 S1N0 3NIT
v 30vd . . 3690 3VIN0 L88T
- 1] . L}




A




*

® aarts

Sen

.

% Muss ban p Pam

1993 OUTAGE CA%NE

aJ0

LINE OUT: BPRIMGERVILLE-LUNA 348 KV
D MALONE 22 APRIL 18914
T0
LOSTCANY
[TAZHVEP EAV 3Y3TEH | P
NAVAJO ~
. —er
lﬁ/’ :‘-:‘ .
TO {MCCULLOUGH KAYENTA

) -, -23.4 l'

n.o sH1
{’“"‘“' J for.s
148d.7 7 1wk ve 1.818 8.4
42.4 -69.1 ls.70
o D?Ano e, e 1 -l-/ | . FOURCORN "’
4t e em e ‘ 8315.0 313,
"'—cmm—‘ Im— ———%—=
i NEWAN © 402.8 FLAOSTE l| :
RIO ORND 188 ____II
ALBQ OEN o .
SPRINGR 784 |l'
FOURCORN 2848 1239.7 | .
PALGVRDE 3018 u.:ll
CHOLLA 843 | 4134 l
W | osaNJUAN 14187 | 22,
W | corovavo 790 ll |
PECS L4e.8 . 300, f c10.7
. 16.1 I -08. 4
NPEAX ' | ?
s00 &V
gy — 824.4 h | I' CORONADO
. _— 18,8, 824.3
m——— . | <on.s ’ “"‘"‘1\) -88.2
.!" essesscsnseon 142.8 . -18.8
Jé : WESTMIND ] -it.s *
1818.3 781.2
== L0 // I -il.:
RS
® 1/../5 KYRENE |
* ~202.3 329. 5
Bww ! /‘7/7 A —d———m KING
369,
\g‘; PALOVRDE +2/ -r.: * SAOUARD
g2§ T
5 ! 3".2
g t‘g 1* .4 11,9 0.2
o= 287.9 -88.4%
oo (1 TORTOLITO
E o G e
o ° .
: (YRANSFORFERS |
g - 8.7 vaIL
& 397118 .0 S0UTH 1. ve 1,927
: 85.2 3.0
1457118 2.9
i -10,9

Ve 9.893

17. 359

Ve 1,828
.

PROCK coyo
V= ..887
168,32
=148.4
~5.2
Ve 1.023
3. 0%

'b!l. ]
-189.8
..- -t hap 4B on e -.'
‘. MCKINLEY
ve 1,027
27,18
: '411. 2
-88.¢
SPRINGER
Ve 2.020

GREENLEE
Ve 1,002
T4t

424.7
6.1

BLACKWATR
Ve 1.829 -88.
19.87 - .
02.1
2.8
NORTON
Ve 5,008
14.99
=24.8
A4
N 304, B-A
7 ~%1, Ve 1,001

BELEN PO Y
A .0
ve T1.03b -196.2
3.04
ARROYO
Ve 1.81b
-3,98
Ve oo
-4, 8%
LUNA
A 3.2 Ve t.uz
=120 -6.8b
It 6 \
-78.8 175.8 °
~23.2

M

Vs

6,988
-0.72

OUADLUP
? i

-88.3
-12.0

ARTESTIA
Ve

".
-184.2

AHRAD
Ve

88,7
=bb. 8

CALIENTE

1.01¢8
=5.9%






‘ 1993 OUTAGE CA3E

PAGE 1
LINE OUT: WESTMESA-ARROYD 345 KV M
D MALONE 22 APRIL 1991 . .
. 10
LOSTCANY " BLACKUATR
[AZRVEF ERV SYSTER ] ¢ 030 ve L. Ze3: -
NAVA3JO < Ve .90 13,98 SN
870.3 — 28.30 03,7
//—.'_'-T.-‘——:_“_‘— Ve 2,028 1.8 . OUADLUPE
. to nee Touck - KAYENTA 32.3% L ALAHOS A Vo
. =273 | | A 2,3 SHIPROCK covo . 2t
GLENCNY reTesss- 21,08
h /J Liae -{40.2
T0 1294.2 ~ 1888 ve 2.819 1.7 ° -11.8
€ 2ogana a2.9 PR -6e.2 n.36 A Ve  1.828
~a__1m.s i I, FOURCORN 32.22
ey emmm " 1— -l — g— - : — ..:. 3 .
SERERATION || : o —%
NEWVY  4ee.1 FLGSTF '| )
R10 ORND 184 — Y S
ALBQ OEN 0 r——.1 bde.o
SPRINGR 708 ! |f’ -108.8
FOURCORN 2048 1245.8 SUNURURURUNUN 1 RO
PALOVRDE 3818 u.sl' .
CHOLLA 943 | 413.8
SANIUAN  1310.3 | . 21, Al mexmasy
CORONADD 708 '|| ve t.0n
i~ - | peos 148.1 308, { 28, 77 e L gaNDIs
4.6 -87.3 ve .
! | NPEAK | '8!5.4 .. 1
el TN | -108.3 i
<} s v sas.ely . | | CORONADG 4.4
° i’.:l 119 Y -'o.
seess -55,8 - 18.6 . H
> R 1!|.s -2%.12 SPRINGER 3 BELEN PO Y
' WESTUING -18.7 * ve 1,023 4
‘ 1007.8 144,12 Ve . 034 ARTEIIA
S == T4 /7 : 'ibos 7.9 ve o
VERS
% . o/s./: KYRENE 498, 4 PRROYO
* -189,.3 303.4 __' é 40,4 Ve 1,008 180,08
pEw | 7V o K -3 KING orEereee =5, 46 -184.2
N :ﬂ- o PALQVRDE id -33.3 SAGUARG ve 4,088 -13.2
§ = 75 ‘ _——— 3 A 7.8 \e 1;?:; “8.4 C':RADO
Q . . :Ys.s 202.8 (KT 1 NEMMAN : -
sm 4. 122.2 -0.8 .8 A 204, 4 1. 000
od 287.3 ~91.8 7 014 -.67 1en.1
o | | TORTOL1TO 1602 -3
%LE . -83.7 241.%
E’ g %‘ —_———d to -17.4
® Q- | STRENSFORFERS | ve s
S 1.1, VAIL 2,179 .
1307118 74 ' SOUTH S1.§ - S ve 1.;:: s . o 3 nu.) s
'_ 53. ’. . » . .
3457118 74.1 . AEPCO -9,38
-5, 4

2 eses m n 4




»
1
|
:'1
|
“




For loss of the Greenlee to Hidalgo circuit, 68 % of the 195 MW
flow would redistribute to the Springerville to Luna line.
Twenty-eight percent would go over West Mesa to Arroyo. The
remainder would come down the 115 kV from Albuquerque.

For loss of the Springerville to ILuna circuit the splits are
identical to the loss of Greenlee to Hidalgo. Greenlee to
Hidalgo picks up 68 % of the 333 MW flow and West Mesa to Arroyo
picks up 28 $. Though the split percentages are the same, the
amount of power being split is different.

For loss of the West Hésa. to Arroyo circuit the rema..ining two
circuits share the split more evenly. Greenlee to Hidalgo-picks
.Up 49 ¥ of the 173 MW flow and Springerville to ILuna picks' up
42 %.

Are these results what might be expected? While it has been
shown a schedule from the west or north roughly divides equally
among the paths, the total flow over each of the paths is not
equal. Nor does power spit evenly among the remaining lines
after an outage.

The system is a complex arrangement of circuits connecting loads
and resources. While intuitively it ‘may appear that the- systen
will respond in a certain manner, it takes studies to determine
the effect of schedules; outages, and circuit additions.

FUTURE NEED FOR TRANSMISSION ENHANCEMENT

All the columns of numbers tell a story, but only for one instant
in time. The system is dynamic- and the load is changing. The
change is constant - hourly, daily, seasonally, yearly. The
cases discussed above are for the anticipated peak hour in 1993.
Loads will continue to grow beyond those depicted for 1993
(albeit at probably a modest 2 to 3 percent a year). The parties
" .responsible for' serving load in Southern New Mexico must
anticipate this growth and ensure that there are adequate
resources to meet the load. While short term plans show the
addition of some resources within Southern New Mexico, most
future resources lie outside the region.

While the transmission system is adequate today, it will reach
its capacity at some point in the future. at that point those
having load responsibility in Southern New Mexico will have to
enhance the bulk power systen.

The present limit for resources to the ‘west and north of the SNM
region is 767 MW. The four utilities with load responsibility in
SNM currently have plans that require a combined transfer of 904
MW from the west and north.
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PQSSIBLE AVENUES FOR POWER TRANSFERS

Whatever. supplier is selected to meet the needs of the City of
Las Cruces (CLC), an adequate transmission path will be required
between the source and the load. The City has stated that any
system they may establish will have the. same degree of
"reliability" as that which has been provided by EPE.

EPE, as a member of the Western Systems Coordinating Council
(WSCC), adheres to a deterministic reliability criterion. In
part this criteria requires that the bulk power system' must be
able to survive the loss of the single largest hazard. With
respect to transmission, this means that the system mnust
withstand the 1loss of any transmission element with. no
degradation of -service to customers. .

- The bulk power system as used here will be from a suppl:fer's firm

point of delivery to the City’s 24.9 XV bus.

At the distribution level, this single contingency criteria may
also be used for large customers if provisions have been made for
an uninterruptable power supply. The criteria is not normally
used for residential or commercial customers.

With this criteria in mind, there are three possibBile sources for
power (excluding EPE). TIn very general terms these are from the
west, north and east. Without regard to specific suppliers
(except for power from the east), points were established in the
WSCC grid where power could be delivered by a supplier.

These are:
Springerville 345 kV Bus (west)
Four Corners 345 KV Bus (north)
Artesia ‘345 kV Bus (east)

Two sets of conditions were explored for deliver of power from
each of these points to the City: )

"Best" Case Conditions:

That there is full cooperation of all the utilities in
the area (including EPE) allowing access to
transmission capacity where available..

'That the City remains interconnected with EPE.

That wheeling paths are ":fi:':'m", i.e. meet the
reliability single contingency criteria.

That the owners of the systems are willing to provide
wheeling at a tariff rate established with the FERC.

That the suppliers will provide firm power, i.e. an

alternate supply of backup power is not required (with
the exception of SPS).
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ftWorst" Case Conditions:

That there is no access to EPE system 1nclud1ng any
backup capability.

That the City is completely severed from systenm

components wholly owned by EPE.

That the reliability criteria requires two feeds from

source of supply to the City’s 24.9 kV bus.

Each feed

must be capable of serving the entire City load.

With the criteria established, six alternatives were developed~

urcnase

"Best®" Case
Artesia DC Tie upgrade

l.
2.
3.
4.
5.
6.

115 kV to 24.9 kV Step-down in Las Cruces

om the eas®t |

Wheeling across EPE’s systen

Transmission power and energy losses
Backup power arrangement wlth EPE.

Area Control

tWorst" Case

1.
‘2
3.
4.
5.
6.
7.

3.
9.

Independent Artesia DC Tie

200 mile 345 kV Artesia to Las Cruces

65 mile 345 kV Luna to Las Cruces

345 kV to 115 kV Step-down in Las Cruces
115 kV to 24.9 KV Step=-down in Las Cruces
Transmission power and energy losses

Wheeling path to Luna 345 kV

Backup power arrangement with "someone™
(PNM, PG&T, other)

Area Control

cnas

fiBest® Case

1.
2.
3.
4.
5.

115 KV to 24.9 kV Step-down in Las Cruces

Wheeling across PNM’s system
Wheeling across EPE’s system

Transmission powver and energy losses

Area Control

iYorst" Case

1.
2.
3.
4.
5.
6.
7.

355 mile 345 kV Four Cormers to Las Cruces
65 mile 345 KV Luna to Las Cruces

345 kV to 115 kV Step-down in Las Cruces
115 KV to 24.9 KV Step-down in Las Cruces
Transmission power and energy losses
Wheeling path to Luna 345 kV

Area Control

37

esia delive

oint - SPS

$40.0 million
$ 2.6 million
$3.00 kwW~Mo

5 %

$1.80 kW-Mo
$1.00 kwW-Mo

$40.0 million
$33.2 million
$11.3 million
$ 3.1 million
$ 2.6 million
5 %

$5.03 kw-=Mo

$1.80 kW-Mo
$1.00 kW-Mo

Corners delijve oint

$ 2.6 million

$10.62 kW-Mo

$ 3.00 kw-Mo
5%

$ 1.00 kw-=Mo

$58.3 millicn
$11.3 million
$ 3.1 million
$ 2.6 million
S %

$5.03 kW-Mo
$1.00 kW=Mo
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"BestY" Case’

1. 115 kV to 24.9 kV Step-down in Las Cruces $2.6 million
| ‘ 2. Increase SNM transfer limit . $3.19 kW-Mo
3. Wheeling across EPE’s system $3.00 kW-Mo
| 4. Transmission power and energy losses 5 %
‘ S. Area Control . $1.00 kW-Mo

"Worst" Case N
l. 285 mile 345 kV Springerville to Las Cruces $47.0 million
2. 65 mile 345 kV Luna to Las Cruces $11.3 million
3. 345 kV to 115 kV Step-down in Las Cruces $ 3.1 million
4. 115 kV to 24.9 kV Step-down in Las Cruces $ 2.6 million

5. Transmission power and energy losses 5 %. .
6. Wheeling path to Luna 345 kV $5.03 kW-Mo
7. Area Control | $1.00 kW-Mo

The least expensive alternative is a supply from the west under
the "Best" Case conditions.

The most expensive alternative is a supply from the east under
the "Worst" Case conditions. The expenses of a DC tie and 265
miles of 345 kV transmission overwhelms the other altermatives.

ASSUMPTIONS FOR FUTURE TRANSFERS

‘ Inherent with each alternative are underlying assumptions that
would have to occur ‘in order to obtain the respective
transmission path. Among these assumptions are:

WHEELING

Note that fees used in the analysis are values currently in
effect. They are subject to change as additional facilities
are added or other costs change. No attempt was made to
forecast fee changes.

Eastern Supplier

A $3 kW-Month fee is used for wheeling across EPE’s systen.
It is assumed that capacity in the 345 kV path from Artesia
to AMRAD is sufficient for all the parties needs for a

ten year period 1993-2002. Beyond ten years, the City would
be able to cooperate with EPE and TNP in additional
transmissicn capacity.

This assumes that EPE’s and TNP’s need for the path remain
at 200 MW with the capacity above this going to the City.
The City’s expected load in 2002 is 108 MW (medium growth)
putting the load on. the line at 308 MW. -







The remaining system from AMRAD to Las Cruces would also be
able to accommodate the expected flow for the ten year
period. : )

If EPE or TNP require more than 200 MW over this path in the
ten year period, the-‘City would be obliged to participate in
projects with EPE and TNP to enhance the transmission
capability.

Western and Northern Suppliers

Transfers from the north and west are complicated by limits
on the existing system. The system into Southern New Mexico
is limited to 767 MW as established under an arbitration
ruling dated December 16, 1990 between PNM and EPE:

Transfer limit 560 MW
Threshold Band 40 MW
Pre-compensation limit 600 MW

Adder for compensation pfovided
by EPE capacity purchase of 50

MWs from PNM (50 / 0.3). ) _1§1_ME

Total 767 MW
EPE and others will need transfer capability totaling 904
MW: ¥

EPE (Palo Verde) 600 MW

EPE (Four Corners) 104 MW

PNM Rights . 75 MW

TNP Rights : 75 MW

PGT Rights 50 MW

904 MW

The 1993 WSCC Power Flow Study discussed earlier shows a
transfer into Southern New Mexico of 728 MW or 95% of the
limit (peak condition). By 1995 the 767 MW limit will be
reached. )

Two things can be done to increase the limit:
1. Add traﬂsﬁission capacity

2. Run PNM units in the Albuquerque area (PNM has
quoted a $5.03 kW-Month capacity charge + fuel).

For the north transfer, it was assumed that the total PNM
cost of transmission backed wheeling would be incurred.
Total cost for wheeling and increasing the transfer limit
would be $13.62 kW-Month: ' .
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$3.00 kW-Month, (EPE wheeling)

$3.00 kW-Month (PNM wheeling)

$2.03 kW-Month (Albuquerque unit capac;ty charge
to increase transfer limit)

$5.59 kW-month (Albuquerque unit energy charge
to increase transfer limit)

For the west transfer, it was assumed that 0.3 MW of the
transfer would impact PNM. This translates to $3.19 kW-
Month ($10.62 * 0.3). Wheeling would be on the EPE system
at $3.00 kW-Month. Total cost for the®" Best" case scenarios
for wheeling and increasing the transfer limit would be
$6.19 kW-Month:

$3.00 kW-Month (EPE wheeling)
$3.19 kW-Month (PNM charge to increase transfer limit)

No estimate is made on how long this arrangement would work.
The number of players in the game adds to the uncertainty.
At some point additional transmission will be required. The
City would probably have to participate in such additions.

"BEST" CASE BACKUP POWER

Eastern Supplier

The Eastern Supplier alternative is unique due to the
requirement for a DC tie. If it is lost, the firm supply is
lost. Capacity in paralleling DC ties is fully committed.
It follows that these other DC ties cannot be used for
backup. That leaves the City with the necessity of finding
an alternate supply on its side of the DC tie for backup.

It is assumed that securing an alternate backup supply is
cheaper than building a duplicate. DC tie.

The backup source would also be required for an outage of
any section along the Artesia - AMRAD - Caliente - Newman
345 kV line. The system would be treated as if the DC tie

~had been lost.

EPE has quoted a $1.80 per kW-Month charge for backup. This
is used for the "Best" cases. Energy charge associated with
backup are ignored.

Western'and Northern Suppllers

Western and Northern Suppliers are all within WSCC and as
such no bottleneck is foreseen in the transmission
arrangements as described for the alternatives.
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* *"WORST" CASE BACKUP POWER

.

For each case it is assumed that the City is severed from

0 EPE.

Eastern Supplier

For loss of the primary bulk power circuit, backup would
come from the Luna 345 kV line. A backup supplier could be
PNM which has capacity into Luna. A capacity charge of
$6.83 per kW-Month would cover the backup: - .

$3.00 ‘kW-Month (PNM wheeling)

$2.03 kW-Month (Albuquerque unit .capacity charge)
: to increase transfer limit)
| $1.80 kW-Month (Backup power arrangement) .-

Since the capacity would just be Mavailable" and not running
continuously, energy charges associated with backup are
ignored. PNM’s capacity into Luna to provide backup might
be questioned.

Western and Northern Suppliers

While the Western and Northern Suppliers are firm, a path
"from the supply point to Luna is necessary to complete the
system. PNM has transmission capacity into Luna. A $5.03
. per kW-Month capacity backed wheeling charge is used for
. ' ‘ these alternatives:

$3.00 kW-Month' (PNM wheeling)
$2.03 kW-Month (Albuquerque unit capacity charge
to increase transfer limit)

Since the capacity would just be "available" and not running
continuously, energy charge associated with backup are
ignored. PNM’s capacity into Luna to provide backup might
be questioned. ' '

TRANSMISSION COSTS

It is assumed that Right-of-Way could be obtained for all -
transmission projects. Land costs were ignored. These are
major assumptions given the realities of constructing

[

transmission lines in todays environment.

All costs are for new construction in todays dollars
assuming wood pole construction across the plains. No
operation and maintenance costs for transmission or the DC
Tie are included. Basis for costs are given in Appendix A.
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TRANSMISSION LOSSES

A loss estimate of five percent for power and energy was
assumed for all alternatives. The five percent number is
based on average loss increases from flow analysis and loss
adjustments used in wheeling agreements. No specific
analysis was done for the alternatives.

REACTIVE POWER REQUIREMENTS

No facilities were included for reactive power control of
the 345 KV systems suggestéed in the "Worst" cases. It is
anticipated that control would be necessary if the systems
are to operate within acceptable voltage limits. .

115 kV TO 24.9 kV STEP-DOWN CAPACITY §

The current 115 kV to 24.9 kV transformation capacity is
67.2 MVA. The "mid-growth" 1993 load for the city is
projected to be 79 MW with the 2012 load at 108 MW. During
the ten year period it is assumed that two 66.7 MVA 115 kV
to 24.9 kV transformers would be added.

"WORST" CASE 345 kV TO .115 kV STEP-DOWN CAPACITY

-

-

Step-down would be required between 345 kV and 115 kV. With
the "mid-growth®™ load projection for 2012 at 108 MW, it is
anticipated that two 100 MVA transformers would be
necessary. The Dona Ana 115 kV circuit would be counted on
for 8 MW. :

CONTROL

Control areas are established throughout WsScC with
interchange points at the boundaries between areas. Within
an area, voltage is controlled and "load following" is
maintained with swing generation. EPE has established a
control area in’'West Texas and Southern New Mexico in which
the City resides. In the above scenarios, the City’s
sources would all be outside of the EPE control area. The
suppliers would not be able to offer area control services
to the City. The EPE $1.00 per kW-Month reflects costs
associated with the ongoing operation of a control area and
the eervices it provides.

For the "Worst" Case alternatives where the City is severed

from EPE, control could come from some adjoining area
(PNM). The same $1.00 fee was used for these alternatives.
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. + . BASIS FOR THE SYSTEM COMPONENTS

- Upon initial inspection, the alternatives may seem to be
inconsistent or that some premises are not logical. Points that
©  may be called to question are:

The requirement for backup power for the Eastern Supplier.

This is predicated on a loss of the DC tie. Although
the supply may be firm up to the tie, any malfunction
of this single element renders the firm supply useless.
So a backup supply on the Las Cruces side of the DC tie
must be secured. ’

Wheeling through EPE’s system for an Eastern Supplier.

This assumes that EPE and TNP would agree to an upgrade
of the DC tie to 400 MW with the cost to be borne by
the City. No credit was given to the City for initial
excess capacity they would have in the tie. Short term
lease of capacity to others could be made.

The 345 KV path capacity from Artesia to lLas Cruces

" would be sufficient to handle the currently committed

200 MW (EPE and TNP) and the City’s load. Loss of any
section of this path would be treated the same as a’

loss of the DC Tie, requiring backup generation on the
. City’s side of the tie (and concurrent reduction of

‘ flow across the tie).

Choice of Four Corners as the Northern Supplier source.

Most Northern Suppliers would have their power flow
through the Four Corners area. The exception would be
PG&T’s PEG’s plant. A schedule from PEG’s would still
impact the Northern New Mexico transfer capability
from Four Corners. Any purchase from a Northern
Supplier would require a secure path to this general
location.

Choice of Springerville as the Western Supplier source.

The Springerville 345 kV bus is in a central location
accessible to many Western Suppliers. All Western
sourCes of power arée in the Springerville vicinity or
further west. Any purchase from a Western Supplier
would require a secure path to this general location.

Choice of 345 kV for transmission.

The distances between supply points ‘and. the City
dictate that the lines be 345 kV. The primary line in
each alternative is at least 200 miles long. For 115
; . kV lines of this length, typical maximum loading would
' ‘ be 53 MVA. The next suitable voltage for transmission
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is 345 kV. While 345 kV lines will be capable of

transferring considerably more power than the City
initially requires, 115 kV lines would be immediately

inadequate.

44







Teoovo APPENDIX A

.’ TRANSMISSION COSTS
EAST
e to S e

200 ' miles 345 kV * $162,000/mile
2 = 345 kV Bays * $400,000/bay

u o_las ces
65 miles 345 kV +*, $162,000/mile
2 = 345 kV Bays * $400,000/bay

ces Substatijo 4 v v
345 kV to 115 kV Autotransformer =
100 MVA
345 kV Bay =
115 kV Bay L=
s ces Substatio v 4.9 kv
115 KV to 24.9 kV Transformer =
66.7 MVA
. 115 kV Bay =
24.9 kV Bay =

NORTH

our Corners to s Cruces
355. miles 345 kV * $162,000/mile =
2 = 345 kV Bays * $400,000/bay

o] s ces
S ces Subst 3 v
Las Cruces Substatjon 115 kV / 24.9 kV
, ‘
WEST
e e to s s
285 miles 245 XV * $162,000/mile =
2 = 345 KV Bays * $400,000/bay =
1 to s ces
s ces stati v v
ces Substat v 4
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$32,400,000

00,000
$33,200,000

$10,530,000
800,000
$11,330,000

$900,000

400,000

240,000
$1,540,000
*

2
$3,080,000
$900,000

240,000
150,000
$1,290,000
*

2
$2,580,000

$57,510,000
- 800,000

$58,310,000

$11,330,000
$3,080,000
$2,580,000

$46,170,000
© 800,000

' $46,970,000
$11,330,000-

$3,080,000
$2,580,000

(33.2)

(11.3)

(3.1)

(2.6)

(58.3)

(11.3)
(3.1)
(2.6)

(47.0)

(11.3)
(3.1)
(2.6)







Peak load in 2012 is 108 MW, so 345 kV to 115 kV capacity was set
at 2 x 100 MVA and assume the 115 kV line from Dona Ana would be
good for 8+ MVA for an outage of one of the transformers.

115 kV to 24.9 kV capacity is now 67.2 MVA. Provide for
additional two 66.7 MVA transformers for ten year period. Loss
of the largest transformer leaves 133.9 MVA of capacity.

345 XV bay cost assumes continuation of a ring arrangement. At
Las Cruces Substation the estimate is low due to no 345 kV
facilities currently present. Also there is a question as to the
room available at the sub much-less access for two 345 kV lines.
Never the less, no additiocnal funds were put in for these
contingencies. .

115 kV costs assumes a breaker-and—-a-half arrangement at a sub.
345KV line costs were based on a comparison of:

EPE estimate élzs k / mile

AIP EIS est. $162 k / mile ‘(includes ROW)

PSCO estimate $242 k / mile

Went with $162 k / mile

115 kV breaker estimates were:

EPE - $200 k
PSCo ~ $213 k to $275 k

Went with $240 k
345 kV breaker estimates were:

EPE - $210 k
PSCo - .$418 k (actually 230 kV)

Went with $400 k

Transformer costs went with EPE $900 k for 100 MVA no LTC. Used
same for the 66.7 MVA 115 kV to 24.9 kV.

Y .
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UNITED STATES OF AMERICA
BEFORE THE
NUCLEAR REGULATORY COMMISSION

In the Matter of

ARIZONA PUBLIC SERVICE CO., et al.

(Palo Verde Nuclear Generating
Station, Unit 1

Facility Operating License

No. NPF-41)

(Palo Verde Nuclear Generating
Station, Unit 2

Facility Operating License

No. NPF-51)

(Palo Verde Nuclear Generating
Station, Unit 3

Facility Operating License

No. NPF-74)

Docket No. STN 50-528
Docket No. STN 50-529
Docket No. STN 50-530

(Indirect Transfer of
Control; Antitrust
Issues)
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that one copy of the

foregoing Comments of the City of Las Cruces, New Mexico, has

this day been served upon the following persons by first class

United States mail in accordance with the requirements of Section

2.712 of the Commission’s Rules of Practice (10 CFR § 2.712),

dated at Washington, D.C. this 13th day of April, 1994.

\Q&\m\ N

J. Cag?y Fogel\
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zona Corporation Commission Southern California Edison Company
1200 W. Washington Street P.O. Box 800
Phoenix, AZ 85007 Rosemead, CA 91770

Senior Resident Inspector

Palo Verde Nuclear Generation
Station

5951 S. Wintersburg Road

Tonopah, AZ 85354-7537 Regional Administrator, Region V

U.S. Nuclear Regulatory Commission
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

Mr. Charles B. Brinkman

Manager . .
: . Mr. Aubrey V. Godwin, Dir.
ington Nuclear Operations : e s !
A . . Arizona Radiation Regulatory Agency
‘ggrgbustlon Engineering Nuclear 4814 South 40 Street
12300 Twinbrook Parkway, Suite 330 Phoenix, AZ 85040
Rockville, MD 20852

Chairman Jack R. Newman, Esq.

Maricopa County Bd. of Supervisors Newman & Holtzinger, P.C.

111 South Third Avenue 1615 L Street, NW, Suite 1000
Phoenix, AZ 85003 Washington, D.C. 20036

Roy P. Lessey, Jr., Esq.

Mr. Curtis Hoskins
N s s Bradley W. Jones, Esd.
Executive Vice President and Akin, Gump, Strauss, Hauer

Chief Operating Officer
. and Feld
Palo Verde Services El Paso Electric Company

nix, AZ 85004

S N. 3rd St., Suite 220 1333 New Hampshire Ave., Suite 400
Washington, D.C. 20036
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Ronald J. Stevens, Dir.
ear Regulatory & Industrial
ffairs

Arizona Public Service company

P.0O. Box 52034
Phoenix, AZ 85072-2034

John P. Coyle, Esq.

Duncan & Allen .

1575 Eye Street, NW
Washington, D.C. 20005-1175

Mark C. Schechter, Chief
Transportation, Energy and
riculture Branch
‘trust Division
rtment of Justice

555 Fourth Street, NW
Washington, D.C. 20001

Alan J. Statman, Esq.
Wright & Talisman, P.C.
1200 G Street, N.W.
Suite 600

Washington, DC 20005

Clark Evans Downs, Esq.
Jones, Day, Reavis & Pogue
1450 G St., NW, Suite 600
Washington, D.C. 20005

Mark D. Roberson

Federal Case Director

Central and South West
Corporation

1616 Woodall Roger Freeway

P.O. Box 660164

Dallas, TX 75266-0164







