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Executive Summary 
SPS Retail Accounts in June 2011 requested a study for adding new load at a new 
delivery point to be located west of Jal, NM onto the Southwestern Public Service 
Company (SPS) 115 kV transmission network. The anticipated initial load as per the 
customer request is 80 MW with anticipated in service date of January 2015. The 
vicinity map is shown in Appendix A. 
 
The purpose of this study is to determine the impact of the new load to the SPS local 
transmission system in New Mexico and the required upgrades to mitigate the impacts. 
This is the key area of interest since the new load is situated in this area, which would 
be impacted most. However, southern portion of the SPS Texas transmission system is 
also monitored for any new impacts.  
 
Power flow analysis was performed to determine impacts and mitigations with the 
introduction of the new load to the local SPS transmission grid in the area of study. 
Based on the availability of power flow models and the requested in service date the 
new load request was studied for 2017 and 2022 summer and winter peak seasons. A 
complete AC contingency analysis is run for the study area to determine the impacts of 
the new load to the SPS transmission system and the results are tabulated in Appendix 
B.  
 
The load addition due to Intercontinental Potash mine lead to system intact and N-1 
contingency violations in the study area. So the load cannot be served until the 
recommended system upgrades are made. Refer to Table 2 for list of recommended 
upgrades needed in delivering the requested amount of load. 
 
SPS at their discretion reserves the right to modify or change the long term 
recommended transmission upgrades based on requested load projects, and generation 
interconnections; or guidance from the Southwest Power Pool (SPP). The long term 
recommended upgrades are the best solution at this time based on current data 
available and are subject to SPP’s Integrated Transmission Process (ITP) review. 
These upgrades could be changed in order to meet present and long-term goals; 
however, changes will be accomplished provided the new upgrades meet the same 
level of safety and system reliability. 
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1. Introduction 

SPS Retail Accounts in June 2011 requested a study for adding new load at a new 
delivery point to be located west of Jal, NM onto the Southwestern Public Service 
Company (SPS) 115 kV transmission network. The anticipated initial load as per the 
customer request is 80 MW with anticipated in service date of January 2015.  
 
The primary objective of this study is to determine if the new load addition will adversely 
impact transmission loadings or system voltages during the system intact or with N-1 
contingency conditions. This study also proposes any new upgrades that may be required 
in order to serve the new load without any violations. In addition, this study gives the 
estimated costs, which are associated with the interconnection of the proposed new load 
transmission facilities to the SPS transmission system. 
 
2. Study Methodology 
This study was performed using the Power Technologies, Inc. (“PTI”) Power System 
Simulator for Engineering (PSS/E) program and contains a steady-state analysis using 
AC Contingency Checking (ACCC) with a Fixed Slope Decoupled Newton–Raphson 
(FDNS) solution.  The study was conducted to ensure that current NERC Planning 
Standards1 are fulfilled.  As an example, for system intact conditions, bus voltages must 
be maintained between 0.95 – 1.05 per unit of their nominal value and thermal system 
intact conditions must not exceed their designated A-rating.  For contingencies, the 
voltages are allowed to deviate between 0.90 – 1.05 per-unit of their nominal value. 
Additionally, the loading on transmission system equipment cannot exceed 100% of the 
emergency B-rating. 
 
The study uses a comparative study approach to determine system impacts caused by this 
proposed new load for the power flow models considered.  The base case models include 
the power flow cases with transmission service requests granted by the Southwest Power 
Pool (“SPP”) for the respective year/season studied, without the new load. All additional 
“test” power flow cases include the proposed load additions for the respective peak 
seasons. The violations from each contingency in the test cases were compared to the 
respective violation, under the same contingency, of the base case and the impact was 
thus determined. 
 
3. Study Assumptions2 
The 2017 and 2022 summer and winter peak power flow models were used for this study 
and represent the 2011 Southwest Power Pool (SPP) MDWG reduced Model Series and 
includes all MOD1 Quarter 2, B2 updates. No new speculative load or loads without 
signed agreements were added to the models or any additional load requests not already 
                                                 
1 Requirement for TPL-001-R1 and TPL-002, R1 
2 Requirement for FAC 002-R1.5 
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present in these models. A minimum of 98.0 % power factor was used in the test case 
models in adherence to Xcel Energy document Interconnection Guidelines for 
Transmission Interconnected Customer Loads Version 3.0 dated August 23, 2010. 
http://www.xcelenergy.com/staticfiles/xe/Regulatory/Transmission/XELTransmissionInt
erconnectedCustLoads[1].pdf. The study result will change if the load’s power factor is 
not corrected to operate at 98% or better.  
 
 A 14.4 MVAr capacitor bank at Drinkard and second 230/115 kV transformer at Eddy 
county were modeled as part of base cases with ISD’s as recommended in their previous 
studies (Red Bluff and Central Valley load studies). The load request from previously 
studied Red Bluff study3 was also included as part of base case. The following loads 
from recent studies and also the recommended upgrades in order to serve these loads 
were also modeled as part of base cases since these are located in the same study area a
could affect the study re

nd 
sults. 

 
Agave Red Hills – This request if for a new delivery point with anticipated initial load of 
11.26 MW. The geographical location for this new delivery point will be 1500’ west of 
Ochoa Sub. The requested ISD is January 1, 2012. 
Intrepid West – This request is for a new delivery point with anticipated initial load of 12 
MW of which 5 MW will be transferred from an existing 69 kV sub owned by the 
customer and served out of Potash junction. The geographical location of the new 
delivery point will be at existing Intrepid’s west surface facility. The requested ISD is 
March 2012. 
Frontier Field Services – This request is for adding an additional load of 18 MW at the 
existing delivery point Maljamar #2. The requested ISD is October 2012. 
 
4. Results 
The results presented in this study refer to SPS transmission system in New Mexico and 
southern portion of Texas. Also, the results presented in this study are only valid for the 
power flow cases noted in section 3.  The results are not for all the variations that could 
exist in load, generation patterns and network transmission service that could be granted 
by SPP.  
 
The power flow models simulated with new load triggered new violations during system 
intact and single contingency conditions. The violations are shown in Appendix B. 
 

4.1. System Intact Conditions 
The total load modeled at the requested delivery points for different power flow models 
are shown in Table 1. 
 
                                                 
3 17.5 MW of load is modeled at Wood Draw  with ISD of 2012 Winter.  
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Table 1 – Total load modeled 

Total LoadDelivery point 
 MW MVAr 

Power flow  models 

Intercontinental Potash 80 16 17S,17W, 22S, 22W 

  
The power flow models simulated with new load triggered new system intact violations. 
Refer to Appendix B for system intact violations 
 

4.2. Thermal/Voltage Single Contingency Analysis 
Using the power flow models noted above, ACCC single-element contingency analysis 
showed an indication that new thermal or voltage violations would be triggered on the 
transmission system as a result of this new load addition. Refer to Appendix B for system 
N-1 contingency violations. 
 

4.3. TPL-003 COMPLIANCE 
To comply with the category C contingencies of TPL-003 reliability standards the 
following analysis was performed. This analysis is only limited to that area of SPS 
system where system modifications are recommended as part of this study. The analysis 
on rest of the system will be done as part of regular TPL-003 compliance study. 
 
Subcategory C1&C2 – SLG fault with normal clearing:  
Bus Section: Since the new bus configurations at Potash junction 230kV is going to be a 
4 breaker ring bus and the 115 kV bus configuration at the new potash mine substation is 
going to be a 3 breaker ring bus, any fault on these buses would be limited to only a 
section of a bus for normal breaker operation and only one transmission line will be taken 
out of service. This scenario is similar to N-1 scenario and is covered by ACCC analysis 
under Section 4.2 of this study report. A bus fault on 230 kV bus at Potash mine would 
take the 230 kV line from Potash junction to Potash mine and the 230/115 kV 
transformer out of service. The system is within acceptable limits for this contingency. 
The other bus section faults are not considered in this study and would be part of regular 
TPL-003 compliance studies. 
Breaker (failure or internal fault) – For a breaker failure condition at the Potash mine 
115 kV bus, two sections of the bus will be taken out of service which would result in 
loss of two bulk electric system elements.  A complete load shedding or no load shedding 
of potash mine load may occur depending on final connection arrangement of the 
transmission lines at this bus and the location of breaker failure. Refer to Appendix A, 
figure 4 for the bus configuration at the new 230/115 kV substation. 
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Subcategory C3 – SLG or 3ø Fault, with Normal Clearing, Manual System Adjustments, 
followed by another SLG or 3ø fault, with Normal Clearing: 
This scenario is a N-1-1 scenario where for the loss of 230 kV line from Potash junction 
to Potash mine followed by manual system adjustments and loss of 115 kV line from Red 
Bluff switching station to Potash mine would lead to low voltage and thermal overloads 
in the study area. Load curtailment in the study area needs to performed in order to bring 
the system within acceptable limits. 
 
Subcategory C4 - Bi polar (dc) line fault with normal clearing 
 Not applicable to this study 
Subcategory C5 - Any two circuits of a multiple circuit tower line – SPS would propose 
and analyze during the transmission routing procedure that the new 230 kV line 
constructed from Potash junction to the new Potash mine sub would not be on common 
towers or less than 1 mile of multiple circuit towers to avoid this issue.. 
 
Subcategory C6, C7, C8 & C9 - SLG fault with delayed clearing (stuck breaker): 
SPS proposes to review its protection schemes for dealing with SLG and protection 
system component failures to minimize fault duration.  Protective relay settings have not 
been made and that data is not available until much closer to construction.   

 

SPS proposes to consider future substation designs other than the main-and-transfer 
concept and will consider retrofitting some existing ones.  The objective would be to 
limit exposure to multiple element outages caused by a single event.  Substations to be 
retrofitted would be selected based on criticality in operating and maintaining the 
reliability of the system.  New substations being planned and constructed are mostly ring 
bus and expandable to a breaker-and-a-half design. 
 
5. Discussion of Alternatives 
Several alternatives were considered in this study to mitigate the violations during system 
intact and contingency conditions. The best alternative recommended in this study was 
based on its capability to address both reliability and cost effectiveness. Table 2 lists and 
summarizes the recommended upgrades. 

Table 2 – Recommended upgrades for mitigating the violations 
Load Request Recommended upgrades 

1. Build a 230/115 kV substation near to the potash mine load center 
and run T41 in and out of this new substation. The 115 kV bus would be 
of ring bus configuration. 
2. Build approx 45 miles of new 230 kV, 795 ACSR, line from Potash 
junction to the new substation and 1 mile of 115 kV 795 ACSR line from 
the new substation to the customer load center. 

Intercontinental 
Potash 

3. Provide a new breaker terminal at Potash junction and modify the 
existing 230 kV straight bus configuration to a ring bus expandable to 
a breaker and half configuration. 

 4. Load side revenue metering needs to be installed at the customer   
station. 
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6. Fault or Short Circuit Study4 
The approximate available fault currents and fault impedance values at the new 
substation are shown in Table 3 below.  

Table 3 –Available Short Circuit Values 
FAULT VALUES ON THE 230KV BUS AT THE NEW SUB 

FAULT CURRENT (Amps) FAULT IMPEDANCE (Ω) 
FAULT TYPE + seq - seq 0 seq / 3Io + seq - seq 0 seq / 3Io 

LG 2050 2050 6150 2.91393+j21.9590 2.915+j21.8702 2.694+j20.3784 

3-PHASE 5995 0 0 2.91393+j21.9590 2.915+j21.8702 2.694+j20.3784 
FAULT VALUES ON THE 115KV BUS AT THE NEW SUB 

FAULT CURRENT (Amps) FAULT IMPEDANCE (Ω) 
FAULT TYPE + seq - seq 0 seq / 3Io + seq - seq 0 seq / 3Io 

LG 1336 1336 4008 1.296+j9.2366 1.296+j9.2164 5.265+j30.6142 

3-PHASE 7118 0 0 1.296+j9.2366 1.296+j9.2164 5.265+j30.6142 

 
Should these projects mature to the point that the actual substation layout scheme and the 
equipment are specified, SPS System Protection Engineering will require actual data 
about the proposed customer facility. The protection scheme coordination will then be 
verified by SPS as is required by FAC-002.   
 
7. Estimated Costs 
The estimated cost for the required upgrades is shown below in Table 4. These cost 
estimates are based on standard designs and are subject to change based on final selection 
of route and any additional unforeseen requirements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
4 Use as required by NERC Standard FAC-002-0 R1.4 “Evidence that the assessment included steady-state, short-circuit, and 
dynamics studies as necessary to evaluate system performance in accordance with Reliability Standard TPL-001-0.” 
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Load Request Recommended upgrades Estimated Costs
1. Install a new 230 kV line 
terminal at Potash junction and 
reconfigure bus to a Ring bus $3,250,055 
2. Build a 230/115 kV substation, 
West Jal, with a 230 kV terminal to 
Potash Junction, 230/115kV 250 MVA 
Autotransformer, 115kV terminals to 
Potash Junction, Ochoa and to 
Customer sub. $6,850,320
3. Build 45 miles of 230kV from 
Potash Junction to a new 230kV sub, 
West Jal, to be located 9 miles west 
of Ochoa sub $16,482,513 
4. Build 1 mile of 115kV with 795 
ACSR conductor to the new customer 
sub $733,232

INTERCONTINENTAL POTASH 

5. ROW for 230kV transmission line 
from Potash Junction to the new 230 
kV substation West Jal. $807,388 

  Sub Total $28,123,508 

Table 4 –Cost estimates 
 
The cost estimate for the 115 kV bus at the new substation is currently estimated at a 
single feed to the customer.  When the customer has definitive plans for their required 
electrical service, SPS will review them and may make changes to the 115 kV bus design 
to accommodate their requirements.  
 
8. Construction Schedule 
The construction schedule for the required upgrades is shown below. The scheduled time 
frames for the required upgrades are applicable only after all required agreements are 
signed and internal approvals are granted.  
 
These transmission system upgrades, however, at the discretion of SPS, may be changed 
to develop an improved transmission system plan that encompasses other projects while 
maintaining present and long-term goals, yet meeting equivalent reliability requirements 
and safety measures. 
 
The schedules indicated are for project duration purposes only and other factors 
associated with clearances, equipment delays and work schedules could cause additional 
delays.  
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