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Multi Stage Generating Resource Registration Guide Book
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1. Introduction
Generating Units and Dynamic Resource-Specific System Resources may register and qualify as Multi-Stage Generating Resources pursuant to the requirements specified in Section 27.8 of the CAISO Tariff.  

This guide book provides instructions for completing the documents required for the registration of a new Multi Stage Generator resource.  

1.1 MSG Resource Definition
A Generating Unit is required to register for MSG status if the resource has one of the following conditions:

1) The unit is a combined cycle resource

2) The unit has more than one forbidden operating region
3) The resource has multiple operating or regulating ranges but can operate in only one of these ranges at any given time

4) The resource has a hold time after a transition through a forbidden operating region
At this time, Metered Subsystems, Pumped-Starage Hydro Units, Pumping Loads, and System Resources that are not Dynamic Resource-Specific System Resources are not eligible for Multi-Stage Generator status.
1.2 Required Documents for Registration
To register a resource as MSG, the Scheduling Coordinator must submit a completed RDT to RDT@caiso.com at least sixteen business days prior to the requested effective date.    
2. Completing the Required Documents
2.1 Generator Resource Data Template
This section describes how to complete the Generator Resource Data Template (RDT) for MSG.    
If the resource currently participates in CAISO markets as a non-MSG resource, download from the Master File application on the Market Participant portal the latest RDT containing the most current data for the resource.  The additional spreadsheet tabs, highlighted in yellow in the following table, are utilized with MSG.  Guidance for completing each MSG tab is provided in subsequent sections. 
	Spreadsheet Tab
	Contents

	Instruction
	Contains report details

	Definition-GRDT
	Link to blank template on CAISO website

	Code
	Blank

	RESOURCE
	Resource data

	RAMPRATE
	Resource ramp rate

	HEATRATE
	Resource heat rate

	STARTUP
	Resource start-up data

	FORBIDDEN OPR REGION
	Resource forbidden operating region

	REGULATION
	Resource regulation range

	REG RAMP
	Resource regulation ramp rate

	OP RES RAMP
	Resource operating reserve ramp rate

	MSG_CONFIG
	MSG Configuration detail

	TRANSITION
	Details of transitions between configurations

	CONFIG_RAMP
	Configuration ramp rate

	CONFIG_HEAT
	Configuration heat rate

	CONFIG_STRT
	Configuration start-up detail

	CONFIG_REG
	Configuration regulation range

	CONFIG_RREG
	Configuration regulation ramp rate

	CONFIG_ROPR
	Configuration operating reserve ramp rate


1) Tab name:  MSG_CONFIG
	Column Name
	Comments

	Resource ID
	Existing Resource ID

	Configuration ID
	Add up to 8 characters to the end of the existing resource ID to differentiate each configuration.  Configuration ID should be all caps. 

Example:  

RSRC_2_UNITS_1X1
RSRC_2_UNITS_2X1   

Minimum of 2 configurations, maximum of 10

	Configuration Name
	Provide a short description of configuration

	MAX_GEN
	Enter the pmax of the configuration

· One configuration must have the same pmax as the resource
· One configuration cannot be contained within another, but two configurations may overlap.

	MIN_GEN
	Enter the pmin of the configuration

· One configuration must have the same pmin as the resource
· One configuration cannot be contained within another, but two configurations may overlap.

	MIN_ON
	Minutes a configuration must remain on-line before shutting down

‘0’  if no constraint

	MIN_OFF
	Minutes a configuration must remain off-line before starting up

‘0’  if no constraint

	MIN_LOAD_COST
	The cost applicable to the configuration running at its minimum load.  This field is applicable only if a resource is use-limited and has elected the ‘Registered Cost’ calculation methodology.  Leave null if not ‘Registered Cost’ 
Required if ML_COST_BASIS_TYPE = ‘REGC’ on RESOURCE tab

	RSRV_CAP_SPIN
	Spin capacity for the configuration

At least one configuration must have spin capacity if resource has spin capacity

	RSRV_CAP_NSPIN
	Non-spin capacity for configuration

At least one configuration must have non-spin capacity if resource has non-spin capacity

	STARTUP_YN
	‘Y’ indicates the resource can startup in this configuration
‘N’ indicates the resource cannot startup in this configuration 

	SHUTDOWN_YN
	‘Y’ indicates the resource can shut down directly when operating in this configuration
‘N’ indicates the resource cannot shut down directly from this configuration

	STARTUP_RAMP_TIME
	This value should be the same as the startup time in segment 1 on CONFIG_STRT tab, or ‘0’ if configuration is not start-able.

	STARTUP_CD_TYPE
	Leave blank – this field currently is not used

	CERT_REG_DOWN
	‘Y’ if configuration will provide regulation down, ‘N’ if not

If CERT_REG_DOWN is ‘Y’ for the resource, CERT_REG_DOWN must be ‘Y’ for at least one configuration, and vice-versa.

	CERT_REG_UP
	‘Y’ if configuration will provide regulation up, ‘N’ if not

If CERT_REG_UP is ‘Y’ for the resource, CERT_REG_UP must be ‘Y’ for at least one configuration, and vice-versa.

	CERT_SPIN
	‘Y’ if configuration will provide spin, ‘N’ if not

If CERT_SPIN is ‘Y’ for the resource, CERT_SPIN must be ‘Y’ for at least one configuration, and vice-versa.

	CERT_NSPIN_DAM
	‘Y’ if configuration will provide non-spin, ‘N’ if not

If CERT_NSPIN_DAM is ‘Y’ for the resource, CERT_NSPIN_DAM must be ‘Y’ for at least one configuration, and vice-versa.

	CERT_NSPIN_RTM
	‘Y’ if configuration will provide non-spin, ‘N’ if not

If CERT_NSPIN_RTM is ‘Y’ for the resource, CERT_NSPIN_RTM must be ‘Y’ for at least one configuration, and vice-versa.

	RA_RANGE_MIN
	For each configuration, indicates the minimum level of Resource Adequacy capacity that the configuration will provide.
RA_RANGE_MIN for a configuration can be less than the MIN_GEN of that configuration only if it does not fall within another MSG configuration’s MIN_GEN and MAX_GEN

	RA_RANGE_MAX
	For each configuration, indicates the maximum level of Resource Adequacy capacity that the configuration will provide.
Must be equal to or less than the MAX_GEN for that configuration


2) Tab name:  TRANSITION – contains the Transition Matrix that includes the set of feasible transitions from one configuration to another.  A transition must be defined in the Transition Matrix in order to be considered by CAISO market processes.

	Column Name
	Contents

	Resource ID
	Existing Resource ID

	Configuration ID_From
	Beginning configuration ID of a transition

	Configuration ID_To
	Ending configuration ID of a transition

	Transition Cost
	The cost of moving from 'Configuration ID-From' to 'Configuration ID-To'.  This field is applicable only if the resource has indicated Registered Cost methodology for Startup Cost. 
If the resource is on the Proxy Cost methodology, leave this field blank.  The Transition Cost will be calculated in the bid as the difference between the ‘To’ configuration and the ‘From’ configuration startup costs, when a resource is increasing from a lower configuration to a higher configuration.

	Transition Ramp Time
	Minutes required to physically move from one configuration to another

	Notification Time
	Minutes required to move from one configuration to another, including notification time

	Max Daily Transitions
	Number of times a transition can occur in a day

	Transition Midpoint MW
	Transition profile breakpoint allows for modeling a transition with nonlinear ramping profile.  

Leave null if not applicable 

	Transition Midpoint Time
	Transition midpoint time allows for modeling a transition with nonlinear ramping profile.
Leave null if not applicable


3) Tab name:  CONFIG_RAMP – contains operating ramp rate data for each configuration
	Column Name
	Contents

	Resource ID
	Same Resource ID as on the RESOURCE tab

	Configuration ID
	Each configuration needs its ramp rate data defined

	Segment Type
	‘RAMP’

	Segment Number
	Need segments 1 and 2 – one row for each segment.  Up to 3 segment numbers allowed.

	Operating Level
	For segment 1, must equal the configuration’s MIN_GEN

For highest segment, must equal the configuration’s MAX_GEN

	Worst Operational Ramp Rate
	Must be > 0 and the same value for the last two segment numbers

	Best Operational Ramp Rate
	Must be the same value for the last two segment numbers


4) Tab name:  CONFIG_HEAT – contains heat rate data for each configuration
	Column Name
	Contents

	Resource ID
	Same Resource ID as on the RESOURCE tab

	Configuration ID
	Each configuration needs its heat rate data defined

	Segment Type
	‘HEAT’

	Segment Number
	Need a minimum of 2 segments, maximum of 11

	Heat Rate Operating Level
	For segment 1, must equal the configuration’s MIN_GEN

For last segment, must equal the configuration’s MAX_GEN

	Heat Rate
	The average heat rate of the configuration at the operating (or output) level

	Heat Emission Rate
	Emission rate of the configuration at the operating level

	Average Cost
	Average fuel cost for non-gas-fired units. 


5) Tab name:  CONFIG_STRT – contains start-up data for each configuration, whether startable or indirect (non-startable).  Start-up cost for an indirect configuration will be used only in the calculation of transition costs, and is not a biddable parameter. 
	Column Name
	Contents

	Resource ID
	Same Resource ID as on the RESOURCE tab

	Configuration ID
	Each configuration needs its start-up data defined.  

	Segment Type
	‘STRT’

	Segment Number
	‘1’ represents hot start, ‘2’ represents warm start, ‘3’ represents cold start.  Provide more than one segment only if the times and cost/fuel differ.

	Registered Cooling Time
	The time in minutes the configuration was off-line.  Must be ‘0’ in segment 1 and increase with each segment.

	Start-Up Time
	The time in minutes it takes the configuration to achieve Pmin from off-line given the corresponding Registered Cooling Time.  Must increase with each segment.  The start-up time for an indirect configuration should include the start-up time for the startable configuration below it, rather than be incremental.

	Start-Up Cost
	The cost of starting up a configuration from off-line.  The start-up cost for an indirect configuration should include the start-up cost for the startable configuration below it, rather than be incremental.  This field is applicable for a non-Gas resource, or a Gas resource that has elected the ‘Registered Cost’ calculation methodology.  

If the resource is on the Proxy Cost methodology, startup cost will be calculated in the bid.
Required if SU_COST_BASIS_TYPE = ‘REGC’ on RESOURCE tab

	Start-Up Aux
	Energy required to start up the configuration

	Start-Up Fuel
	Fuel required to start up the configuration.  The fuel for an indirect configuration should include the startup fuel of the configuration below it, rather than be incremental.


6) Tab name:  CONFIG_REG – contains regulation range data for configurations that can provide regulation
	Column Name
	Contents

	Resource ID
	Same Resource ID as on the RESOURCE tab

	Configuration ID
	Include a configuration in this tab only if it can provide regulation. 

	Segment Type
	‘REG’

	Segment Number
	1 segment allowed per configuration

	Lower MW for Regulation
	Enter the lower regulation limit for the configuration

	Higher MW for Regulation
	Enter the higher regulation limit for the configuration


7) Tab name:  CONFIG_RREG – contains regulation ramp rate data for configurations that can provide regulation
	Column Name
	Contents

	Resource ID
	Same Resource ID as on the RESOURCE tab

	Configuration ID
	Include a configuration in this tab only if it can provide regulation.

	Segment Type
	‘RREG’

	Segment Number
	1 segment allowed per configuration

	Worst Regulation Ramp Rate
	Must be > 0

	Best Regulation Ramp Rate
	Must be <= maximum Best Operational Ramp Rate of the configuration (on CONFIG_RAMP tab)


8) Tab name:  CONFIG_ROPR – contains operating reserve ramp rate data for configurations that can provide Spin and/or Non-spin
	Column Name
	Contents

	Resource ID
	Same Resource ID as on the RESOURCE tab

	Configuration ID
	Include a configuration in this tab only if it can provide Spin or Non-spin.

	Segment Type
	‘ROPR’

	Segment Number
	1 segment allowed per configuration

	Worst Operating Res Ramp Rate
	Must be > 0

	Best Operating Res Ramp Rate
	Must be <= the best operational ramp rate of the configuration (on CONFIG_RAMP tab)


2.2 Startup and Transition Costs
A startup cost is incurred when a resource is turned “On.”  If a resource is already On but incrementing between configurations, it may incur a transition cost in the upward direction. Transition costs will be calculated as the difference between the startup costs of the “To” and “From” configurations when the resource is increasing from a lower configuration to a higher configuration.  Startup cost and transition cost are discussed in more detail in Attachments G and H of the BPM for Market Instruments. 

2.2.1 Proxy Startup Cost 

A resource that is not use-limited will be subject to the proxy cost methodology for startup costs per Tariff section 30.4.  The bid-in startup cost cannot exceed 125% of the configuration’s calculated startup cost, calculated as follows:
Start-Up Cost = (Start-Up Fuel x Gas Price) + (Start-Up Energy x Electricity Price Index) + (PMin x Start-Up Time Period in min / 60 min/hour x GMC adder / 2)

2.2.2 Registered Startup Cost 
A resource that is eligible to elect the Registered Cost calculation methodology can submit startup costs in the RDT for each configuration.  Registered costs may not exceed 150 percent of the projected proxy cost, and must stay in place for a minimum of 30 days.  Projected proxy startup cost is calculated as follows:
Start-Up Cost = (Start-Up Fuel x Gas Price) + (Start-Up Energy x Gas Price x Gas Price Multiplier) + (PMin x Start-Up Time Period in min / 60 min/hour x GMC adder / 2) + (Start-Up Fuel x GHG Emission Rate x GHG Allowance Price)

2.2.3 Proxy Transition Cost 

Transition costs are calculated under the same methodology as the MSG resource’s selected startup cost option.  A resource under the proxy cost methodology may bid in daily up to 125% of the transition cost.  Transition cost in this case is calculated as the difference between the start-up costs of the ‘To’ configuration and the ‘From’ configuration for each upward-moving transition.
2.2.4 Registered Transition Cost 

A resource that has elected Registered Cost calculation methodology for startup costs may register transition costs in the RDT of up to 150% of the projected transition cost for each feasible upward transition.  Projected transition cost for the purpose of validating registered transition cost is calculated as the difference between the projected proxy start-up costs of the ‘To’ configuration and the ‘From’ configuration for each upward-moving transition.   
2.3 MSG Configuration Group
Minimum Up Time (MUT) and Minimum Down Time (MDT) may be established for a group of configurations.  For example, suppose a MSG Resource has 4 configurations, with configurations 3 and 4 part of a group with a MUT of 6 hours.  Once dispatched into either configurations 3 or 4, the resource may transit freely between configuration 3 and 4, subject to the MUT and MDT for each configuration, but cannot move to a different configuration until the 6-hour MUT has passed.
MUT and MDT is established for each configuration and the MSG resource using the MIN_ON and MIN_OFF fields the RDT.
Establishing a configuration group is optional and can be done using this form.
3. Submit the Completed Registration Documents

Submit the RDT and optional MSG Configuration Group registration form to RDT@caiso.com no later than sixteen business days prior to the requested effective date of the MSG set-up.
4. Requesting Data Changes 

Once the MSG resource is established in the CAISO market, most types of data changes may be requested by uploading a revised RDT to the Master File UI similar to a non-MSG resource.  UI changes are subject to 5 business days processing time.  

Changes that cannot be managed through the UI because they require manual processing by the CAISO are as follows:
· Adding or removing a configuration.

· Adding or removing a registered transition.
· Removing “segment” data; the full set of data for segment types ‘ROPR’, ‘REG’, or ‘RREG’ needs to be removed because a configuration is no longer certified for Spin, Non-spin, or Regulation.  These segment types are contained in the tabs REGULATION, REG RAMP, OP RES RAMP, CONFIG_REG, CONFIG_RREG, and CONFIG_ROPR 
To request a change that cannot be managed through the UI, email the revised RDT to RDT@caiso.com.  Changes for existing MSG resources requested via email are subject to the 5 to 11 business day Master File timeline.
Insert Company Project Title Here
Proprietary

PAGE  

