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Objective – IR Application Generator Facility Data 

Form Overview

• Understand how to fill out the required documents for 

each Interconnection Application 

– Appendix 1, Interconnection Request (Word) 

• Same file as in previous years

– Attachment A to Appendix 1, Generator Facility Data 

(Excel)

• Minor updates to last year’s version

• Have all documents completed and validated in time for 

the studies
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Interconnection Process Map
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You are here
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Appendix 1 and Attachment A Instructions tab
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• Attachment A Instructions tab must 

match Appendix 1

• Guidelines and directions provided in 

Instructions tab
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Attachment A Project Configuration tab
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• Project data and information

• Fill in Section I, II and all other applicable sections consistent with Appendix 1
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Attachment A Technical Validation tab
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• Provides feedback on errors or missing data on Project Configuration tab

• All errors must be corrected before submitting form

• All warning messages must provide an explanation



ISO Public

Attachment A Power Flow and Dynamic Model tabs
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• Powerflow and dynamic data input and output 

• Tools to help create *.epc and *.dyd files (use of tool is optional)

• May not fit all project configurations and must be tested before submission
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Attachment A IR Validation & Comments tab
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• Interconnection Customer to confirm prior to IR submission – make a 

selection in all question boxes in Column A

• ISO & PTO to confirm during IR validation process
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Objective – Studies, Study Results

• Understand the study processes and study results

• Understand requirements for posting financial security 

associated with your project

Page 10



ISO Public

Interconnection Process Map

You are here
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Generation Interconnection Study Process-General 

Timeline

Acronyms:

IFS - Interconnection Financial Security

TPD – Transmission Plan Deliverability
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July ~ Dec March May ~ Nov Jan ~ March May March ~ July
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Your project is here!

Phase I and Phase II Studies – Model Development

1. Cluster projects in ISO 

Queue

2. Cluster projects in 

WDAT Queue

3. ISP projects requesting 

deliverability in ISO 

Queue

4. ISP projects requesting 

deliverability in WDAT 

Queue

Acronyms:

WDAT – Wholesale Distribution Access Tariff

ISP – Independent Study Process
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Phase I and Phase II Studies 

Studies are performed based on applicable ISO Tariff and in coordination 

with the applicable PTOs

• Deliverability Assessment 

– Generating Mode 

• On Peak 

• Off-Peak (Information Only)

• Reliability Assessment

– Generating Mode (Simultaneous maximum generation)

• On Peak 

• Off-Peak

– Charging Mode ( Simultaneous max charging)

• Peak, Off-Peak

• Partial Peak
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Additional Phase II Operational Study

Current Cluster date-based transmission assessment is 

performed.  

• Year by year peak deliverability assessments

• Year by year reliability assessments

• One study model per study year

• Transmission upgrades are modeled according to their 

in-service dates

• Generation projects are modeled according to their 

commercial operation dates

Page 15



ISO Public

Phase I and Phase II Studies – what to expect out of 

the studies 

• Facilities required to interconnect the project

– Some are PTO’s Interconnection Facilities (IF)

– Some are Reliability Network Upgrades (RNU)

• Upgrades required to mitigate adverse impacts and 

deliver power to the grid

– Reliability Network Upgrades (RNU)

– Local Delivery Network Upgrades (LDNU)

– Area Delivery Network Upgrades (ADNU)

• Estimated costs and construction time for IFs and NUs

• Potential Affected System impacts and coordination
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Affected Systems

• The ISO does not comprehensively study the impacts on 

Affected Systems

• The Interconnection Customer shall:

– cooperate with the ISO in all matters related to the Affected 

System studies, 

– enter into a study agreement with the Identified Affected System 

Operator to evaluate potential impacts on the Identified Affected 

System, and 

– pay for necessary studies and any upgrades necessary to 

mitigate the impacts of the interconnection on the Identified 

Affected Systems
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Generation Interconnection Study Process-TPD 

Process and Timeline

Acronyms:

IFS - Interconnection Financial Security

TPD – Transmission Plan Deliverability
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Transmission Plan Deliverability (TPD)

• Renewable portfolios are developed by the CPUC and 

then adopted by the ISO Transmission Planning Process 

(TPP)

• ISO TPP approves new transmission upgrades to meet 

reliability, economic planning and policy needs

• The transmission system with the TPP approved 

transmission upgrades provides capability to support 

certain level of generation deliverability across one or 

more renewable zones, which is called Transmission 

Plan Deliverability (TPD)

• Specific TPD is calculated for each electrical area with a 

known area deliverability constraint
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How does TPD Affect Generation Interconnection

• In some electrical areas, the generation in the 

interconnection queue exceeds the corresponding TPD

• To increase TPD, Area Delivery Network Upgrades 

(ADNUs) would be needed

• ADNUs are typically expensive and require long lead 

times for permitting and construction

• Interconnection Customers (IC) are given a choice 

between the two deliverability options:

– Option (A) projects do not fund any ADNUs and rely 

on TPD allocation

– Option (B) projects are willing to fund ADNUs without 

reimbursement if they don’t receive TPD allocation
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More on Deliverability Options

• Deliverability Status: Full Capacity (FC), Partial Capacity 

(PC) or Energy-Only (EO)

• If the project requests EO, the deliverability option is not 

applicable

• If the project requests FC or PC, the project must select 

Option (A) or Option (B) after the Phase I but prior to the 

Phase II studies

• To move forward into Phase II, Option (A) project posts 

for IF and NU=(RNU + LDNU); Option (B) posts for IF 

and NU=(RNU+LDNU+ADNU)

• After Phase II, both Option (A) and Option (B) are 

subject to TPD allocation
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TPD Allocation

• All projects must meet the eligibility criteria to receive 

TPD allocation

• In an electrical area without binding area constraints, 

all eligible projects receive TPD allocation

• In an electrical area with binding area constraints

– TPD is first reserved for prior commitments;

– TPD is then allocated to current generation projects in 

the electrical area based on ranking scores reflecting 

the project development status in the submitted 

affidavits

• Option (A) and Option (B) projects get the same 

treatment in the TPD allocation study
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TPD Allocation (Cont.)

• If a project does not receive full allocation for its 

requested deliverability status

– Option (A) projects may park the entire or a portion of 

the project and get a second chance of TPD 

allocation

– Both Option (A) and Option (B) projects may change 

the project size or deliverability status to match the 

allocation

• Cost responsibility

– Option (A) and Option (B) projects with allocation are 

responsible for: IF and NU=(RNU+LDNU) costs

– Option (B) projects without allocation are responsible 

for: IF and NU=(RNU+LDNU+ADNU) costs
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Generation Interconnection Study Process-

Reassessment  Study and Timeline

Acronyms:

IFS - Interconnection Financial Security

TPD – Transmission Plan Deliverability
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Annual Reassessment

• The Network Upgrade requirements could change after 

the Phase II study due to:

– Generation project withdrawals

– Generation project downsizing

– Generation project modifications allowed by the tariff

– System condition changes, such as newly approved 

transmission upgrades, resource retirement, etc.

• An annual re-assessment is performed to update the 

Network Upgrade requirements and cost responsibility
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Project Cost Responsibility
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COST RESPONSIBILITY AND MAX COST 

RESPONSIBILITY

For Cluster 10 and prior
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Cost Re-allocation in the Annual Reassessment 

• NU cost re-allocation (CR)

– If an NU is no longer needed for all projects in the reassessment, 

the cost is removed

– If an NU or its alternative is needed, the cost is allocated to the 

remaining projects in the original responsible group pro rata on 

the Phase II cost allocation factors

• Maximum (RNU + LDNU) cost responsibility (MCR)

– Original MCR: lower between Phase I and Phase II 

– Current MCR: maximum RNU and LDNU cost responsibility 

effective until the reassessment is issued

– Updated MCR: maximum RNU and LDNU cost responsibility 

updated in the reassessment and effective once the 

reassessment is issued
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Final Costs in the Annual Reassessment 

• Updated maximum (RNU+LDNU) cost responsibility

– If (CR) is at least 20% lower and at least $1M lower 

than the current MCR, 

updated MCR = min{current MCR, 

sum of 100% costs of all remaining (RNU + LDNU)} 

– If {(CR) > current MCR} and {current MCR <  original 

MCR}, 

updated MCR = min{(CR), original MCR}

– Otherwise, updated MCR = current MCR

• Current cost responsibility (CCR) = min {(CR), 

(Updated MCR)}
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MCR and CCR in the Annual 

Reassessment -Example
Original MCR-Project A

• LDNU Total Cost = $30M

• LDNU= $15M( 50% 

Allocation)

• RNU=$10M (100% 

Allocation)

• Original MCR & Current 

MCR = $25M

• CCR = $25M
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• LDNU Total Cost = $5 M

• LDNU= $2.5 M( 50% Allocation)

• RNU=$10M (100% Allocation)

• CR ($12.5M) < Current ($25) and Original 

($25) MCR

• Updated MCR I = min{$25, $15} = $15M

• CCR = $12.5M

Updated MCR- Lower Total CR 

Updated MCR- Higher Total CR

• LDNU Total Cost = $40 M

• LDNU= $20M( 50% Allocation)

• RNU=$10M (100% Allocation)

• CR ($30 M) > Current ($15M) & Original 

MCR ($25M)

• Updated MCR II = min{$25, $50} = $25 M

• CCR = min{$25M, $30M} = $25M
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PROPOSED COST RESPONSIBILITY 

AND MAX COST RESPONSIBILITY

For Cluster 11 and beyond, pending FERC approval
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Network Upgrade Definitions

Proposed Definitions:

• Assigned Network Upgrade (ANU) 
RNUs and LDNUs for which the Interconnection Customer has a direct cost responsibility. 

• Conditionally Assigned Network Upgrade (CANU)
RNUs and LDNUs whose cost responsibility is assigned to an earlier Interconnection 

Customer, but which may fall to the then current Interconnection Customer. 

• Interconnection Service Reliability Network Upgrade (ISRNU) 
RNUs at the POI to accomplish the physical interconnection of the generator to the CAISO 

Controlled Grid. CANUs can be identified as ISRNUs.

• Precursor Network Upgrade (PNU)
Network Upgrades required for an Interconnection Customer that consist of (1) Network 

Upgrades whose cost responsibility is assigned to an earlier Interconnection Customer that 

has executed its GIA; and (2) Network Upgrades in the approved CAISO Transmission Plan.
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Cost Responsibility Definitions

Proposed Definitions:

• Current Cost Responsibility (CCR)
The sum of the Interconnection Customer’s (1) current allocated costs for ANUs, and (2) 

allocated ISRNUs, not to exceed the MCR. This cost is used to calculate the 

Interconnection Customer’s IFS requirement. 

• Maximum Cost Responsibility (MCR)
The lower sum of an Interconnection Customer’s (1) ANU costs, plus (2) 100% of 

ISRNUs costs, from its Phase I or Phase II Interconnection Studies, which may be 

adjusted if a subsequent reassessment converts CANUs to ANUs. 

• Maximum Cost Exposure (MCE)
The sum of (1) the Interconnection Customer’s MCR and (2) the sum of the 

Interconnection Customer’s CANUs from its Phase I or Phase II Interconnection Studies.
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Network Upgrades and Cost Responsibility

Page 34

PNU:
 RNU & DNU

Scope is required for 
interconnection or 
deliverability; no cost 
responsibility on the 
generation project

ANU:
 RNU & LDNU

CCR: current cost 
responsibility that the IFS is 
based on

CANU :
RNU & LDNU

ISRNU
Allocated

Non-allocated

MCR: max cost 
responsibility including 
non-allocated ISRNU

MCE: max cost exposureISRNU

If all triggering generation 
projects have withdrawn 
without executing GIA

Upon execution of one 
GIA with the upgrade as 
ANU

If the ISRNU are triggered for 
earlier queued generation 
project(s)

If the ISRNU are triggered 
by the generation project
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Cost Allocation

• RNU and LDNU as ANU in Phase I and Phase II

– Short circuit duty (SCD) mitigation RNU: allocated by 

SCD contribution

– Other RNU: allocated by MW at POI

– LDNU: allocated by flow impacts

• RNU and LDNU as ANU in reassessment

– If new upgrades are identified for the first time, 

allocate cost the same as Phase I and Phase II

– Otherwise, re-allocate among remaining active 

projects by normalizing Phase II cost shares 
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Cost Allocation (cont’d)

• ISRNU as ANU in Phase I, Phase II and reassessment

– Allocated portion: allocated equally among active 

projects in the same cluster utilizing the facilities

– Non-allocated portion: full cost minus allocated 

portion

• ISRNU as CANU in Phase I, Phase II and reassessment

– Full cost
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Cost Allocation (cont’d)

• RNU and LDNU as CANU in Phase I and Phase II

– same as ANU Phase I and Phase II allocation

• RNU and LDNU as CANU in reassessment

– No re-allocation after Phase II, i.e. fixed at Phase II 

allocation in reassessment if still needed
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CCR, MCR and MCE at Phase I

• Upon completion of Phase I study

– CCR = allocated ANU + allocated ISRNU

– MCR = allocated ANU + full cost of ISRNU

= CCR + non-allocated ISRNU

– MCE = MCR + CANU allocation
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CCR, MCR and MCE at Phase II

• Upon completion of Phase II study

– CCR = lower between (Phase I ANU allocation, 

Phase II ANU allocation) + allocated ISRNU

– MCR = CCR + non-allocated ISRNU

– MCE = MCR + CANU allocation

* Allocated ISRNU and CANU allocation could be higher 

in Phase II than Phase I
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CCR, MCR and MCE in Reassessment

• If a CANU becomes ANU, MCR increases by the Phase 

II allocated CANU cost.

• If a CANU is no longer needed or becomes PNU, MCE is 

reduced by the Phase II allocated CANU cost.

• If all projects in the same cluster triggering an ISRNU as 

ANU execute the GIA, the non-allocated ISRNU cost is 

removed from MCR.

• CCR = min{allocated ANU + allocated ISRNU, updated 

MCR} 
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STUDY REPORTS
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Phase I and Phase II Study Reports and Addenda

• During the life-cycle of interconnection process, an IC 

will receive various project reports from the ISO

– Final Phase I and Phase II study reports

– Addendum to Phase I and/or Phase II report

• Correction to non-substantial errors or omissions

• Remove cost responsibility after an assigned NU is 

approved in TPP

• Does not change the next IFS posting due date

– Revised Phase I and/or Phase II reports

• Correction to substantial errors or omissions

• May change the next IFS posting due date
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Post-Phase II Notification and Updates

• During the life cycle of interconnection process, an IC 

will also receive from the ISO:

– Notification of TPD allocation results

• Information about the TPD allocation results

– Annual reassessment reports

• Updated NU requirements and cost responsibility
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Resources
• Deliverability assessment methodology

http://www.caiso.com/Documents/PLANNING/Reliability%20requirements/

Deliverability/Deliverability%20assessment%20methodologies

• TPP and TPD

http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx

• Study plans, data and reports

https://portal.caiso.com/tp/Pages/default.aspx

(This is a secure website that requires signed NDA with the ISO and 

certificate)
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http://www.caiso.com/Documents/PLANNING/Reliability requirements/Deliverability/Deliverability assessment methodologies
http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx
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Resources

• Instruction to Transmission Plan Data NDA submission

http://www.caiso.com/Documents/RegionalTransmissionNonDisclosureAgr

eementSubmissionInstructions.pdf

• Regional Transmission NDA Form 
http://www.caiso.com/Documents/RegionalTransmissionNDA.pdf
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http://www.caiso.com/Documents/RegionalTransmissionNonDisclosureAgreementSubmissionInstructions.pdf
http://www.caiso.com/Documents/RegionalTransmissionNDA.pdf
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Stay connected
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Sign up for the

Daily Briefing at 

www.caiso.com

Download ISO Today

mobile app
@California_ISO

Questions?


