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Legal Notice 
This document was prepared by Siemens Energy, Inc., Siemens Power Technologies 
International (Siemens PTI), solely for the benefit of Transmission Developers, Inc.. Neither 
Siemens PTI, nor parent corporation or its or their affiliates, nor Transmission Developers, 
Inc., nor any person acting in their behalf (a) makes any warranty, expressed or implied, with 
respect to the use of any information or methods disclosed in this document; or (b) assumes 
any liability with respect to the use of any information or methods disclosed in this document. 

Any recipient of this document, by their acceptance or use of this document, releases 
Siemens PTI, its parent corporation and its and their affiliates, and Transmission Developers, 
Inc. from any liability for direct, indirect, consequential or special loss or damage whether 
arising in contract, warranty, express or implied, tort or otherwise, and irrespective of fault, 
negligence, and strict liability. 
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Executive Summary 

A. Introduction 
Siemens Energy, Inc., Siemens Power Technologies International (Siemens PTI) has 
conducted a preliminary evaluation of the power deliverability of the proposed interconnection 
of the Transmission Developer Inc. (TDI)‘s HVDC Merchant Champlain Hudson Power 
Express (CHPE) Transmission Project, NY Queue #305 (the “Project”).  The Project is 
expected to inject 1,000 MW into Astoria 345 kV substation which is owned by the New York 
Power Authority. 

The purpose of the deliverability study was to evaluate the capacity and energy deliverability 
capability at the Astoria 345 kV Substation for the existing system and with the addition of a 
new 345 kV cable between Astoria and Rainey.   

The deliverability study case for thermal analysis primarily utilized base case and 
PSS®MUST data which the NYISO utilized to perform the deliverability study for the Class 
Year 2010 Facilities Studies.  Additional thermal analysis was performed utilizing the base 
case in the Optional Interconnection Study for the TDI’s Merchant Transmission Project with 
POI at Astoria (NYISO Queue #305). 

B. Scope of Work 
The thermal analysis was performed according to the following scope: 

1. Capacity Deliverability Analysis 

a. Confirm the database and study techniques utilized in this study is consistent 
with the deliverability study performed for the NYISO Class Year 2010 
Facilities Studies. 

b. Determine the existing system capacity delivery limit from the Astoria 345 kV 
substation. 

c. Determine the capacity delivery limit with a new 345 kV cable between 
Astoria and Rainey. 

d. Perform other capacity delivery analysis to determine whether the point of 
interconnection would affect the capacity delivery limit. 

2. Energy Deliverability Analysis 

a. Determine the existing system energy delivery limit from the Astoria 345 kV 
substation. 

b. Determine the effect of implementing a Special Protection System (SPS) or 
STE Exception at the Astoria 345 kV substation. 
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c. Determine the energy delivery limit from the Astoria 345 kV substation with a 

new 345 kV cable between Astoria and Rainey. 

d. Determine the energy delivery limit from the Astoria 345 kV substation with a 
new 345 kV cable between Astoria and Rainey plus a SPS or a STE 
exception. 

C. Results of the Deliverability Study 
The following results are based upon the Siemens PTI system studies:  

1. Capacity Deliverability Analysis 

a. Table 2-1. Base Case Capacity Deliverability Capability confirms the 
database and study techniques utilized in this study is consistent with the 
deliverability study performed for the NYISO Class Year 2010 Facilities 
Studies. 

b. Table 2-1. Base Case Capacity Deliverability Capability also identifies the 
existing system capacity delivery limit from the Astoria 345 kV substation is 
1,076 MW based upon the 538 MW pre-disturbance power flow on each of 
the E13th Street-Astoria 345 kV cables. 

c. Table 2-2. Capacity Deliverability Capability With Astoria-Rainey 345 kV 
Cable identifies the Astoria 345 kV substation capacity delivery limit is 
increased from 1,076 MW to 1,164 MW with a new 345 kV cable between 
Astoria and Rainey, based upon the Normal limit of the Rainey 345/138 kV 
8W transformer. 

d. Table 2-3. Capacity Deliverability Capability at W49th Street illustrates that 
the FCITC capacity delivery limit of project would be essentially the same as if 
the point of interconnection was at Astoria 345 kV substation.  The limit is 
more dependent upon the participation of generators used to reduce 
generation within the New York City area than the point of generation injection 
on the New York 345 kV network. 

2. Energy Deliverability Analysis 

a. Table 2-5.  Existing System Energy Deliverability Capability from Astoria 
345 kV substation is 621 MW based upon the 621 MW post-contingency 
power flow of one of the E13th Street-Astoria 345 kV cable for the loss of the 
other E13th Street-Astoria 345 kV cable. 

b. Table 2-5.  Existing System Energy Deliverability Capability also illustrates the 
energy deliverability could be increased to its nominal capability of 1,076 MW 
if a SPS was available to automatically runback HVDC power flow with the 
loss of one of the E13th Street-Astoria 345 kV cables.  This limit would also 
be valid if an exception was granted to utilize the post-contingency STE 
ratings of the E13th Street-Astoria 345 kV cables with a manual runback of 
the CHPE project. 



Confidential  Executive Summary8BIntroduction 

 
 

 
vii 

Siemens Energy, Inc. – Siemens Power Technologies International 
R103-11 – 7BTDI's NYC Merchant CHPE Transmission Project with POI at Astoria (NYISO Queue #305) Deliverability Analysis   

   

c. Table 2-6. Energy Deliverability Capability With Astoria-Rainey 345 kV Cable 
also illustrates that the energy delivery limit from the Astoria 345 kV 
substation with a new 345 kV cable between Astoria and Rainey plus a SPS 
or a STE exception would be 1,578 MW. 
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Section 

1 
Introduction 
Siemens PTI has performed an analysis to investigate the deliverability capability of capacity 
and energy export from the Astoria 345 kV station.  The analysis was performed using 
PSS®MUST software.  The power flow base case and PSS®MUST data were provided by the 
NYISO.  These are the same data that were utilized in the Class Year 2010 Facilities Study 
Part 2: Deliverability Study and System Deliverability Upgrade Facilities (SDU). 
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Section 

2 
Deliverability Analysis 

2.1 Capacity Deliverability Capability 

2.1.1 Initial Base Case 
Initially the capacity deliverability capability analysis was performed on the base case.  The 
results of the PSS®MUST analysis are included in Appendix A.1 and summarized in Table 
2-1.  These results for the CHPE project confirm the results indicated in the “Table 7 – 
Capacity Deliverability within the NYC Capacity Region for the ATRA FCITC limit” of the 
NYISO report “Class Year 2010 Facilities Studies, Part 2 Studies (Sections 11, 12, 13 only): 
Deliverability Study and System Deliverability Upgrade Facilities (SDU), Final Report, July 14, 
2011” with respect to the Berrians III project. 

The base case used in this analysis has Poletti generation dispatched at 829 MW and the 
Berrians III project at 158 MW.  Thus, total generation dispatched at Astoria 345 kV station 
was 987 MW. 

Table 2-1. Base Case Capacity Deliverability Capability 

FCITC TDI 
Q305 

Astoria 
345 LE From TDF Pre 

Shift Rating Contingency 

88.5 247 1076.5 E13ST 47-ASTORIA 345 -0.51 -493.1 538.0 Base Case 

91.6 250.1 1077.6 E13ST 48-ASTORIA 345 -0.49 -492.9 538.0 Base Case 

177.2 335.7 1163.2 RAINEY8W-345/138KV -0.24 -213.8 256.0 Base Case 

178.9 337.5 1164.9 RAINEY8W-VERNON 138 0.24 213.4 256.0 Base Case 

 

The small difference between the NYISO results and the results shown in Table 2-3 is due to 
the fact that the analysis presented in this report only considered the CHPE project.  The 
NYISO analysis evaluated the Berrians III and South Pier Improvement. 

The total capacity deliverability capability is indicated in the “Astoria 345” column. 
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2.1.2 CHPE Q305 Connected to Astoria 345 kV Station With The Astoria-
Rainey 345 kV Cable 

Analysis was performed to determine the impact of adding to the transmission system a 
345 kV cable connecting the Astoria and Rainey substations with the CHPE Q305 project 
connected to the Astoria 345 kV Station.  For this analysis, the Astoria-Rainey cable 
characteristics were assumed to be similar to the Rainey-Mott Haven 345 kV cable.  The 
results of the PSS®MUST analysis is included in Appendix A.2 and summarized in Table 2-2. 

Table 2-2. Capacity Deliverability Capability With Astoria-Rainey 345 kV Cable 

FCITC TDI 
Q305 

Astoria 
345 LE From TDF Pre 

Shift Rating Contingency 

177.9 336.5 1164 RAINEY8W-345/138KV -0.24 -213.6 256.0 Base Case 

201.1 359.7 1166 RAINEY8W-VERNON 138 0.24 213.2 256.0 Base Case 

350.5 509.1 1337 ASTORIA-RAINEY 345 -0.88 -543.3 851.0 
E13ST 47-

ASTORIA 345 

 

2.1.3 CHPE Q305 Connected to W49th Street 
Analysis was performed to determine the impact of moving the CHPE Q305 project to W49th 
Street Station.  The results of the PSS®MUST analysis are included in Appendix A.3 and 
summarized in Table 2-3. 

Table 2-3. Capacity Deliverability Capability at W49th Street 

FCITC TDI 
Q305 

Astoria 
345 LE From TDF Pre 

Shift Rating Contingency 

199.2 357.7 805.4 RAINEY8W-345/138KV -0.21 -213.8 256.0 Base Case 

201.1 359.8 805.2 RAINEY8W-VERNON 138 0.21 213.4 256.0 Base Case 

 

These results indicate that FCITC capacity deliverability capability limit, based upon the 
Rainey 8W 345 kV transformer, is the basically the same.  There is only a small difference of 
22 MW due to the location of the project.  In both cases the TDF (Transfer Distribution Factor) 
is greater than 0.20 due to the selection of generators in NYC and their PMAX and PMIN 
values used in simulation of the transfer limit analysis.  Based on the data utilized, the FCITC 
capacity deliverability limit would essentially be the same if the project were located at other 
stations in the New York City 345 kV system. 

2.2 Energy Deliverability Capability 
The NYISO Deliverability test methodology used to determine the Capacity Resource 
Interconnection Service (CRIS) requires that generation in the rest of the region must be 
scaled uniformly.  However, when energy deliverability is considered, it is conceivable that 
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the transmission constraint may be relieved by using a security constrained economic 
dispatch. 

Using distribution factor analysis, the generators identified in Table 2-4 were found to have 
significant impact on the loading of the Rainey 345/138 kV transformer. 

Table 2-4. Generation Distribution Factors on Rainey 345/138 kV Transformer 

Generator DFAX 

RNYGT4-7 0.55 

KEYSPG-1 0.26 

RAV 2 0.21 

RAV 1 0.21 

AST 5 0.16 

POLETGT2 0.16 

POLETGT1 0.16 

POLETTI 0.16 

AWGT1 0.16 

AWGT2 0.16 

AST 3 0.16 

POLETSTG 0.16 

 

Energy delivery analysis was performed on a modified base case in which generation was 
increased 132 MW at Ravenswood 2 and 132 MW was reduced at Ravenswood 3.  The 
PSS®MUST data was also modified to exclude changes to the generators listed in Table 2-4 
when generation was shifted from Astoria 345 kV station to the rest of NYC.   

2.2.1 Existing System 
Initially the energy deliverability capability analysis for the existing system was performed on 
the modified base case.  The results of the PSS®MUST analysis are included in Appendix 
A.4 and summarized in Table 2-5.  These results indicated that energy delivery out of Astoria 
would be 621 MW based upon one of the E13th Street-Astoria 345 kV cables 621 MW LTE 
rating for the loss of the other E13th Street-Astoria 345 kV cable.  With a SPS which would 
runback the post contingency power flow on the remaining E13th Street-Astoria 345 kV 
cables to its LTE rating or with an STE exception, the CHPE Q305 energy delivery capability 
would be 1,074 MW based upon the base case power flow on the E13th Street-Astoria 
345 kV cables. 
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Table 2-5.  Existing System Energy Deliverability Capability 

FCITC TDI 
Q305 

Astoria 
345 LE From TDF Pre 

Shift Rating Contingency 

-

364.1 
212 621 E13ST 47-ASTORIA 345 -1.00 985.1 621.0 

E13ST 48-

ASTORIA 345 

-

364.1 
212 621 E13ST 48-ASTORIA 345 -1.00 985.1 621.0 

E13ST 47-

ASTORIA 345 

89.2 667.9 1074.4 E13ST 47-ASTORIA 345 -0.51 -492.7 538.0 Base Case 

89.8 668.4 1074.9 E13ST 47-ASTORIA 345 -1.00 -531.2 621.0 

Astoria 345 

SPS: 455MW TDI 

Q305 Runback 

 

2.2.2 Energy Delivery with Astoria-Rainey 345 kV Cable 
Energy deliverability capability analysis was performed on the modified base case with a new 
Astoria-Rainey 345 kV Cable.  The results of the PSS®MUST analysis are included in 
Appendix A.5 and summarized in Table 2-6. 

Table 2-6 illustrates that the Astoria 345 kV station energy delivery capability would be limited 
to 1,237 MW based upon the 621 MW LTE rating for the E13st 47-Astoria 345 kV cable for 
the loss of the Astoria-Rainey 345 kV cable and also be limited to 1,348 MW for loss of an 
Astoria-E13th St 345 kV cable. TDI is proposing a Special Protection Scheme (SPS) which 
would automatically runback the output of the CHPE project to reduce the power flow on any 
of the lines exiting the Astoria substation to below their LTE rating upon a contingency which 
causes any of the lines to exceed their LTE rating.  This will result in an energy delivery 
capability of 1,578 MW out of the Astoria substation.  This limit will also be valid if an 
exception is granted to utilize the post-contingency STE ratings of the circuits exiting the 
Astoria substation with a manual runback of the CHPE project. 
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Table 2-6. Energy Deliverability Capability With Astoria-Rainey 345 kV Cable 

FCITC TDI 
Q305 

Astoria 
345 LE From TDF Pre 

Shift Rating Contingency 

251.5 708.7 1237 E13ST 47-ASTORIA 345 -0.51 -493.2 621.0 
ASTORIA-RAINEY 

345 

260.9 718.1 1246.8 E13ST 48-ASTORIA 345 -0.49 -492.7 621.0 
ASTORIA-RAINEY 

345 

362.0 819.2 1347.9 ASTORIA-RAINEY 345 -0.85 -542.6 851.0 
E13ST 47-

ASTORIA 345 

365.5 822.7 1351.4 ASTORIA-RAINEY 345 -0.85 -538.9 851.0 
E13ST 48-

ASTORIA 345 

367.2 824.4 1353.1 ASTORIA-RAINEY 345 -0.85 -538.9 851.0 SB FARRAGUT 952 

582.6 1039.8 1568.5 E13ST 47-ASTORIA 345 -0.51 -324.9 621.0 

Astoria 345 

SPS: Astoria-

Rainey 345 

335MW Runback 

591.9 1049.1 1577.8 RAINEY8W-345/138KV -0.18 -148.8 256.0 Base Case 

593.0 1050.2 1,578.9 RAINEY8W-VERNON 138 0.18 148.6 256.0 Base Case 

 

2.2.3 Generation Dispatch Changes for Astoria 345 kV 1,578 MW Export 
The principal difference between capacity and energy deliverability analysis performed in this 
study is selection and amounts of generation reduced in the New York City area as 
generation was increased at the Astoria 345 kV station.  The base case generation at Astoria 
345 kV station was 987 MW.  In order to simulate a 1,578 MW export from the Astoria 345 kV 
station, the generation at Astoria 345 kV station was increased by 591 MW and the 
generation in the rest of the New York City was decreased by the same amount. 

For the capacity deliverability analysis for the New York City Area, NYISO procedures 
stipulate that all generators in the rest of the New York City must be scaled proportionally.  
This dispatch would cause overloads on the Rainey 345/138 kV 8W transformer when the 
Astoria 345 kV is increased by 177 MW (1,164 MW total). 

For the energy delivery, NYISO procedures would implement a generation dispatch which 
would dispatch the generation within their economic security constraint procedures so that 
the Rainey 345/138 kV 8W transformer would not result in a security violation.  Appendix B 
illustrates the generation differences which could be utilized to export 1,578 MW from Astoria 
345 kV station without causing an overload on the Rainey 345/138 kV 8W transformer.  The 
actual security constrained dispatch would depend upon the system load and economics of 
available generators. 
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Appendix 

A 
PSS®MUST Analysis Results 

A.1 Base Case Capacity Deliverability Capability 
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A.2  Capacity Deliverability Capability With Astoria-Rainey 345 kV 
Cable 
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A.3 Capacity Delivery Capability at W49th Street 
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A.4 Existing System Energy Deliverability Capability 
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A.5 Energy Deliverability Capability With Astoria-Rainey 345 kV Cable 
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Appendix 

B 
Generation Changes for 1,578 MW Astoria 
345 kV Export 
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