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Statement of Issue
In accordance with sections 3.10.7.1.3, 3.10.7.2 and 3.10.9.1 of Nodal Protocols, ERCOT needs to develop methods to accurately model changes in transmission line loading resulting from Load Rollover schemes transferring more than 10MW. All subsystems (EMS, MMS, NMMS and CRR) need to be modified to implement this feature.  This white paper discusses in detail the load rollover schemes and how they need to be implemented in different subsystems. 
Protocol Sections

3.10.7.1.3(3): ERCOT shall develop methods to accurately model changes in transmission line loading resulting from Load rollover schemes transferring more than ten (10) MW.  This may include modeling distribution circuit breakers, dead line sensing, or other methods that signal when the load should be transferred from one transmission line to another transmission line.  ERCOT may employ heuristic rule sets for all manual load transfers and for automated transfers where feasible.  ERCOT application software is required to model the effects of automatic or manual schemes in the field transfer load under line outage conditions.  Each TSP shall define the Load rollover schemes under Section 3.10.7.2, Modeling of Resources and Transmission Loads, and furnish this information to ERCOT.  Transmission field (right-of-way) switches must be connected to a named Electrical Bus and be included in the Network Operations Model.  
3.10.7.2 (7): Each TSP shall also provide information to ERCOT describing automatic Load transfer (rollover) plans and the events that trigger which Loads are switched to other Transmission Elements on detection of outage of a primary Transmission Element.    ERCOT shall accommodate load rollover plans in the Network Operations Model

3.10.9.1 (vii): The quantity of Load at a Electrical Bus that may have its connection to the transmission system automatically transferred to an Electrical Bus other than the one to which it is normally connected (rollover operation);

IDA RECOMMENDATION
A Load Rollover scheme transfers a load at a node (source node) to one or more receiving nodes when an event causes the source node to be electrically de-energized. The receiving node/s may be in the same station or in a different station/s. Each receiving node will have an existing load. Events that may cause a Load Rollover include tripping of a breaker, outage of a transmission line, outage of a transformer or bus de-energization. If the receiving nodes are dead, the application shall drop the rollover load from the model being studied. Events causing Load rollover should be defined in the contingency list

 ERCOT application tools, specifically, Power Flow and Contingency Analysis applications are required to model the effects of these automatic or manual Load Rollover schemes to meet business objectives accurately. Each TSP shall provide the following information to ERCOT to model Load Rollover schemes. 
· Source load
· Receiving nodes
· Fractions showing source node load distribution to receiving nodes 

ERCOT shall model Load Rollover schemes in the transmission network model on the receipt of the service request from market participants and shall define sufficient contingencies to simulate events leading to Load Rollover scenarios in various systems as narrated in detail below.

It must be possible to disable Load Rollover globally and on a load-by-load basis in each application

Existing Methodology 
Areva-EMS system which is currently operational in ERCOT is capable of handling Load Rollover from one node to another should the source node becomes de-energized.  It does not have the capability of rolling load from one station to multiple stations. ERCOT uses PSS/E tools to perform planning studies. PSS/E30 software is capable of handling Load Rollover from one node to another. PSS/E30.2 to be released soon will be able to handle Load Rollover from one to multiple nodes. CIM standards have the class and attributes already defined for Load Rollover. Nodal Protocols does not talk about Load Rollover to multiple nodes. But Centerpoint, one of the major TDSPs in ERCOT market namely rolls many of their loads to multiple nodes when source station nodes go dead.  Centerpoint may increase number of such loads in the future and other TDSPs may also introduce such loads into their network at a future time.
NMMS (Network Model Management System(NMMS): NMMS is one of the major subsystems in the Nodal environment and this subsystem is intended to provide data management system tailored to the needs and responsibilities of ERCOT.  NMMS will be the sole source of static data for the ERCOT Operations Network Model, Planning Model, CRR model and Market Model. So NMMS system shall be capable of modeling loads capable of rolling over to another single bus or multiple buses (maximum may be five) as well as the events that trigger Load Rollover, which may include tripping of a breaker or outage of a line, transformer or bus.
TSPs shall be responsible for submitting detailed Load Rollover schemes to ERCOT through the NOMCR process with the information including the source load, receiving node/s and ratios in which loads shall be split into multiple receiving nodes on the occurrence of Load Rollover. 
State Estimator (SE):  State Estimator is one of the major real time network applications. It determines topology (interconnectivity) of the transmission system and estimates the set of voltages and bus angles of each bus which most accurately fit the set of telemetered measurements from the field. In addition, SE performs load adaptation for the loads which are observable. For a rollover load, SE currently detects when the source node goes dead and the source load becomes zero. State Estimator software does not need to detect the occurrence of load rollover events and transfer load from one load bus to another since State Estimator gets the real time flows and topology information through SCADA. However, adaptation of load distribution parameters for the source and receiving loads will cease when SE detects de-energization of the source load. 
Study Power Flow (STNET):  Operations Engineers, Operators and Outage coordinators make use of STNET for Operations Planning. This software shall support Load Rollover functionality by moving source load (determined using load distribution factors) to receiving nodes if there is any occurrence of rollover event in the base-case. Functionality of moving a load from a single bus to multiple buses is an expansion to the existing design. 
Contingency Analysis (CA): Contingency Analysis is another important security analysis tool which checks N-1 security criteria in real time (RTCA) and in offline studies (STCA). This application may prepare real time constraints to support real time market applications in the Nodal Environment. This application shall support Load Rollover functionality by moving source load (determined using load distribution factors) to receiving nodes if there is any occurrence of rollover event in the post-contingency analysis. Functionality of moving a load from a single bus to multiple buses is an expansion to the existing CA design. 

Outage Evaluation tool: Outage Evaluation tool is new software proposed in the Nodal Market to enable the outage coordination activities mentioned in the Nodal Protocols. This application shall be running power flow and contingency analysis in addition to other functionalities. This application shall support Load Rollover functionality by moving the source load (determined using load distribution factors) to receiving nodes if there is any occurrence of rollover event in the base-case or in the post-contingency analysis.
Voltage-Var Dispatch: Voltage-Var Dispatch is a reactive power optimization tool which gives reactive power control recommendations to keep the system wide voltage profile within defined limits in the base-case and in the post-contingency state. It is another new software tool proposed in the Nodal Market to meet the operational objectives. This application shall be running in the real time mode and in the offline mode. This tool shall support Load Rollover functionality.
VSAT/TSAT: VSAT and TSAT are voltage stability analysis tools that run both in real time mode and in study mode. Since both of these applications do contingency analysis, they shall support Load Rollover functionality in the base-case or in the post-contingency analysis.

Day-Ahead Market (DAM): DAM is a daily, co-optimized market in the Day-Ahead for Ancillary Service capacity, certain Congestion revenue Rights, and forward financial energy transactions. DAM shall execute power flow and contingency analysis for congestion analysis as part of this process for every hour on top of the network base-case. This application shall also support Load Rollover functionalitybase-case or in the post-contingency analysis.
Reliability Unit Commitment (RUC): RUC is an important market application and it shall be running in day-ahead (DRUC) mode, in hour-ahead (HRUC) mode and in week-ahead (WRUC) mode. RUC shall be running power flow and contingency analysis as part of its process for every hour on top of a base-case built using the latest State Estimator snap-shot, load distribution factors, outage schedules and hourly load forecasts. RUC shall also support load rollover functionality base-case or in the post-contingency analysis.

CRR study tool: CRR (Congestion Revenue Rights) is a financial instrument that is intended to offset in whole or in part congestion costs associated with a specific transaction. ERCOT auctions CRR annually. ERCOT shall determine competitive constraints by studying the CRR network model using the CRR study tool. Inherently CRR tool shall be doing power flow analysis and contingency analysis. The CRR study tool application shall support Load Rollover functionality   in the base-case or in the post-contingency analysis.

Interface Design Considerations: The NMMS system or Interface tools and all receiving systems (EMS or MMS or CRR or Planning study tool) are responsible for reading XML data files from NMMS and creating a readable data file necessary to execute the applications on the receiving system and they shall be able to interpret these Load Rollover model data modeled in NMMS and incorporate the Load Rollover into its target system files.  
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