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MINIMIZING BULK POWER COSTS STUDY 

EXECUTIVE SUMMARY 

 

Background and Purpose of the Study 

 

This study was developed out of a hypothesis on the part of the Entergy 

Regional State Committee (E-RSC) that, if transmission were to be built into 

various Entergy load pockets then certain high heat rate/low efficiency 

generating units could be run at lower levels with the result being that the 

net operating cost would be less than without the transmission.  In essence, if 

the difference between the initial annual production cost for the Entergy 

footprint and that for the case with transmission upgrades built in 

appropriate places was greater than the annualized cost of ownership for 

those transmission upgrades, then those projects would be candidates for 

additional refined studies and possibly ultimate construction.  

 

 This study pertains to Entergy‘s Transmission System, which spans parts of 

multiple states – including Louisiana, Arkansas, Mississippi, , and Texas. In 

addition to Entergy-owned generation resources (mostly older gas-fired 

legacy plants), there are newer merchant generation plants within the 

footprint that have generally lower heat rates than Entergy‘s higher heat rate 

gas-fired steam generating plants and hence to the extent transmission 

upgrades on the system allows for an increased level of displacement of 

these Entergy legacy units by energy from the merchant plants could 

produce lower production costs for the region. In addition, there are a few 

load pockets within Entergy‘s Transmission System that have, by definition, 

thermal and reactive power constraints. Historically, certain of the older, less 

efficient generating units/plants, designated by Entergy as Reliability Must-

Run (RMR), have been dispatched within these Load Pockets in order to 

mitigate thermal and reactive power constraints. The amount of generation 

(MW) and duration (hours) varies by the specific load pocket, load variation 

within the load pocket, and the thermal limitations and reactive power 

requirements. The historical (based on the information for 2006 through 
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2008) use of such plants, denoted by their respective capacity factors, ranges 

from 48% to 5%. 

 

In principle, if there were no transmission limitations into or requirements 

for reactive power within these load pockets, then there would not be any 

need for RMR designation of the plants/units within a Load Pocket to 

mitigate such limitations.  It is possible that the units in the Load Pockets are 

providing reactive power support under certain loading conditions and in 

those cases additional transmission may not eliminate the need for the RMR 

rules on the units.  So, through the construction of new transmission 

intended to eliminate the RMR Rules for a Load Pocket, lower cost 

generation resources outside the Load Pocket(s) could be used to displace 

Entergy‘s legacy generation to a greater extent while still meeting other 

system reliability requirements; thereby tending to minimize the ultimate 

cost of energy to the consumer, assuming that the annualized cost of the 

transmission additions did not exceed the reductions in production costs.  

However, creating transmission system additions without any bottlenecks or 

limitations into a Load Pocket is an expensive proposition and hence, it may 

not make economic sense to eliminate all the transmission limitations. Thus, 

it is imperative to balance the production cost savings that can be realized 

from a more economic dispatch of all available generation resources versus 

the annualized cost of transmission improvements (additions, 

reconfiguration, upgrades etc.) 

  

Hence, the E-RSC and Southwest Power Pool (SPP), in its capacity as the 

Independent Coordinator of Transmission (ICT), commissioned this 

Minimizing Bulk Power Costs (MBPC) Study for identifying the most cost-

effective transmission project(s) specifically for minimizing generation from 

the high cost units in five different Entergy load pockets.  ABB, the chosen 

consultant, conducted the study in coordination with SPP and representatives 

of the E-RSC Working Group.   

 

This summary report describes in general terms the overall study process 

and conclusions. Much of the work and information resulting from this study 
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are considered critical infrastructure and market sensitive information and 

are not included here in order to maintain the required confidentiality. 

However, more complete details have been provided to the ERSC-SPP 

Study Team through the complete final report. 

 

Study Plan 

 

A load pocket is a relatively electrically isolated portion of the transmission 

grid that is served with transmission that functions as a single source (even if 

many circuits are involved) and that has internal generation that is necessary 

to augment the transmission import capability in order to reliably serve the 

loads located therein under various system conditions, including various 

NERC and Entergy prescribed contingencies.  In the load pockets that are 

included in this study, there are generating units that have been designated as 

RMR.  Generally what this means is that under certain load conditions either 

the transmission lines feeding the pocket are going to be overloaded (usually 

for contingency situations) or the voltages within the load pocket will be 

collapsing due to the high import loading, or both.  It is normal to create a 

rule (or nomogram) that factors in the transmission import limits and loading 

and the load levels within the load pocket and then determines at what level 

the RMR unit(s) must run to avoid reliability violations.  The reliability 

violations can include transmission line overloading, voltage collapse, 

transient or dynamic instability, etc. 

 

The table below lists the load pockets that were studied and the generating 

units that were considered as either Entergy‘s RMR or legacy (high heat 

rate) units that the study was hoping to displace with more efficient, newer 

units at other locations on the system. 

 
Table 1 - Load Pockets and Study Units 

LOAD POCKET UNITS 

WOTAB LEWIS CREEK 1,2 

SABINE 1-5 

NELSON 3, 4 
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WESTERN (IN WOTAB) LEWIS CREEK 1,2 

AMITE SOUTH LITTLE GYPSY 1,2,3 

NINE MILE PT 3,4,5 

MICHOUD 2,3 

DSG (IN AMITE SOUTH) NINE MILE PT 3,4,5 

MICHOUD 2,3 

JACKSON, MS REX BROWN 4 

 

 

Study years.  Two years were chosen for study, 2013 and 2022, as these 

years reasonably represent a near term year and a year further into the future 

near the end of the transmission planning horizon for the Entergy 

Transmission System. 

  

Modeling process.  The study process involved the use of two primary 

analytical tools, a power flow model and a production cost model.   

The power flow model is a program that represents the entire transmission 

network, including all lines, loads, generators, transformers, DC links, etc., 

in a one instant snap shot.  The basic notion of the  power flow model says 

that at each node (bus) the sum of the power flows must be equal to zero 

(within some set tolerance).  If this criterion is met, then the voltage at each 

node/bus will be known and the power flowing on each circuit will be 

known.  This information is the basis for determining whether any reliability 

criteria have been violated, including transmission line ratings and bus 

voltage level limits under contingency conditions (e.g. N-1, G-1) where 

facilities are assumed out of service.  The modeler can remove a line or lines 

and run cases, can alter loads and generation levels, etc., to study different 

possible conditions on the system and include additional transmission lines 

or increase ratings of existing facilities and observe the resulting flows. 

 

The production cost model is different from a power flow, although it uses a 

power flow output to model the transmission grid and load pattern (as well 

as certain constraints), in that it simulates the operation of the electric system 

for every hour of a year.  Subject to the system transmission constraints, 

generating unit heat rates, ramp rates, etc., it will determine an optimal 
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commitment and dispatch for each hour of the given year and will calculate 

total annual production costs for the region as well as Locational Marginal 

Prices at each node. 

 

The main MBPC Study report includes an in depth description of the 

iterative process used for each load pocket in the study.  A simplified 

description is useful to understand the more involved process. 

 

To start, a power flow base case is assembled for the given test year, e.g. 

2013.  This case would include the projected loads, a typical commitment 

and dispatch of generating units sufficient to serve the peak loads plus 

losses, projected imports and exports, and the transmission grid as expected 

to be built then.  This case can be used as a basis for comparison to other 

cases, to determine whether any new reliability issues have been created 

relative to the starting point.  It is a base case (Case 0 in these studies.) 

 

Next, the GridView production cost model is set up to model the same 

transmission grid, load pattern, generating units, etc.  This model is run, with 

the RMR rules in place, and a base annual production cost is determined. 

 

Skipping several intermediate steps, a new power flow case is run with the 

study units within the load pocket under study at zero output.  This generally 

results in both system normal and contingency reliability criteria violations 

(e.g., line overloads, low voltages, etc.).  These violations were used by 

ABB, SPP, and Entergy Transmission to develop potential transmission 

additions and or reinforcements that would remedy those violations.  A new 

power flow case that includes these ‗fixes‘ to test whether the violations 

would be eliminated is then developed.  This is repeated until there is a 

satisfactory solution. 

 

Ultimately, a new production cost model run is made with the modified 

transmission system in place and the RMR units available for merit order 

dispatch but without the RMR rules in place. This production cost can then 

be compared to the Base Case production cost to determine what annual 
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production cost savings are associated with that given transmission 

reinforcement plan. 

  

The analysis in this study compared the ―annualized transmission cost‖ 

associated with the set of transmission fixes for each load pocket.  The value 

used was 17.5% of capital—a number that is close to what most utilities use.  

This number is also called the annual revenue requirement factor and 

represents the theoretical annual cost of owning a new transmission facility.  

This number can be derived from the total transmission revenue requirement 

(as might be filed in an OATT or a Transmission Owners Tariff at FERC 

and the corresponding rate base).  It includes return on and of capital, 

depreciation accrual, O&M, taxes, etc. 

 

In the ABB studies there were some transmission constraints located far 

from the load pockets under study that were relaxed in order to allow remote 

units to run and displace the RMR units.  No costs associated with fixing 

any such remotely located constraints were included in the economic 

analysis. 

 

Study limitations.  The study should be viewed as a screening study, not 

unlike the ICT‘s ISTEP study.
1
  All potential solutions that were identified 

as being potentially cost effective will need to be further analyzed through a 

normal, rigorous transmission planning analysis.  This analysis would re-

examine the system conditions, and would look again at power flow 

solutions and reliability criteria violations, voltage stability, short circuit 

analysis, transient and dynamic stability, rights-of-way/upgrade feasibility, 

etc.  In essence, all of the analysis that every utility performs when 

contemplating a new transmission addition would need to be completed.  

Ultimately, a refinement of the construction costs and a refined production 

cost analysis would recalculate the cost benefit ratio. 

 

                                                 
1
 Per Attachment K to the Entergy OATT, the ICT conducts an annual ICT Transmission 

Expansion Plan (ISTEP) screening analysis to determine potential economic transmission 

upgrades within the Entergy Transmission System. 
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In addition, no attempt was made in this study to determine which party 

would construct the transmission additions (although it may be 

predominantly Entergy - that was not verified) and, more importantly, no 

attempt was made to determine which party(ies) would be the beneficiaries 

of the reduced production costs (benefits).  Ultimately the constructors and 

beneficiaries would need to be identified and matched in some type of cost 

allocation scheme that was mutually acceptable to all affected parties. 

 

   

Benefit /Cost Results.  The results for most of the load pockets studied, in 

both the near term and horizon years, showed very pessimistic benefit-cost 

ratios (B/C), see table below.  However, additional analysis was performed 

in order to reduce the cost of the proposed solutions in order to arrive at a 

higher B/C ratio.  Through this analysis, a subset of projects was identified 

that showed potential benefits.  These projects were located in the WOTAB 

load pocket and the DSG load pocket.  The WOTAB projects showed a B/C 

ratio of 1.67 in the 2022 horizon year.  The Down Stream of Gypsy load 

pocket projects showed a B/C ratio of 2.34 in the 2022 horizon year. This 

suggests that in those two cases further analysis may be warranted.  Note 

that, in these two cases, the RMR rules were not completely eliminated due 

to the transmission projects, but the need for the RMR generation was 

reduced.   

 

The results are summarized in the table below.  The study scenarios, which 

indicate the specific (or set of projects), with the highest B/C ratios are 

shown for each load pocket.  Many different cases and transmission 

solutions were simulated throughout the study, and certain solutions in 

certain cases were more beneficial than others.  See Appendix 1 for a 

general description of the case structure.  The full study report contains a 

detailed description of those cases.   

 

Note that the gas costs used, including the sensitivity, are nowhere as low as 

the approximate $2.00/MMBtu numbers we are seeing today.  Lower gas 
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costs may lead to lower production costs savings if everything else is held 

constant and conversely higher fuel costs may enhance those savings.  

 
Table 2 - Results Summary 

LOAD POCKET UNITS B/C 2013 (Case)     B/C 2022 (Case) 

WOTAB LEWIS CREEK 1,2 

SABINE 1-5 

NELSON 3, 4 

0.58  

(WOTAB_5B-LITE) 

1.67* 

(WOTAB_5B3) 

WESTERN (IN 

WOTAB) 

LEWIS CREEK 1,2 0.53 

(WEST_5A) 

0.2 

(WEST_5A) 

AMITE SOUTH LITTLE G 1,2,3 

NINE MILE PT 3,4,5 

MICHOUD 2,3 

0.49 

(AMS_5A) 

0.58 

(AMS_5B3) 

DSG (IN AMITE 

SOUTH) 

NINE MILE PT 3,4,5 

MICHOUD 2,3 

0.68 

(DSG_5B2) 

2.34** 

(DSG_5B1) 

REX BROWN REX BROWN 4 1.0 1.0 

*Assumes RMR rules in WOTAB are eliminated.  

**Reliability violations were observed outside of DSG which may need to be addressed to realize 

the production cost savings.   
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Appendix 1 – Case Description 

 

General Case Structure 

 

 
 

 


