Chelsea Station #488  115 kV Upgrade Project

Transmission Facilities Proposed Plan Analysis
APPENDIX  B
Transient Stability Analysis
4/7/2006 Email to STF

STF Members,

Additional Chelsea BPS Analysis:

Additional BPS testing with Mystic 9 generation off and the Mystic 115 kV bus tie breaker closed was requested at the March 22nd STF meeting.  The following summarizes the results of the analysis. 

1) The stability analysis identifies Chelsea station as BPS now (pre NRI), reducing the clearing time at Mystic to 23 cycles does not alter this conclusion. The Chelsea Station 115 kV Upgrade Project does not effect the BPS status of Chelsea station.  
2) Chelsea is BPS post NRI if the clearing time at Mystic remains at 29 cycles. If the clearing time at Mystic is reduced to 23 cycles, Chelsea station is identified as non-BPS post NRI.

Stability plots for the additional BPS testing are attached. Below each file is a brief description of the simulation results.

The Chelsea Station 115 kV Upgrade Project does not effect the BPS status of Chelsea station.  The Chelsea 115 kV Upgrade Project has no significant effect on the stability, reliability, or operating characteristics of the NSTAR system or the system of any other Participant. 

Based on the results of this analysis, NSTAR will reduce the zone 2 clearing time at Mystic station on line 488-518 from 29 cycles to 23 cycles. 

You can let me know if you have any questions.

(Some additional NC analysis was also performed with Mystic 9 off and 115 kV tie breaker #7 closed. The results are included below. The Chelsea Station 115 kV Upgrade Project has no impact on the NC simulations. The contingency simulation is identical pre and post Chelsea Station 115 kV Upgrade Project.) 

Thanks

John

NSTAR System Planning

(781) 441-8815

Additional BPS Testing with Mystic Block 9 generation off and the Mystic #7 bus tie breaker closed

Revere 23 cycles, Mystic 29 cycles, 2nd NB tie Out (Existing clearing times)
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BPS positive response, >1200 MW LOS

-----------------------------------------------------------------------------

Revere 23 cycles, Mystic 23 cycles, 2nd NB tie Out (Reduced Mystic clearing time)
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BPS positive response, >1200 MW LOS, trip tie (700 MW) + MIS (510 MW)

-----------------------------------------------------------------------------

Revere 23 cycles, Mystic 29 cycles, 2nd NB tie In (Existing clearing times)
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BPS positive response, line 388 or 392 are susceptible to tripping. Would result in islanding of Bangor and the Maritimes.

-----------------------------------------------------------------------------

Revere 23 cycles, Mystic 23 cycles, 2nd NB tie In (Reduced Mystic clearing time)
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Stable System Response

-----------------------------------------------------------------------------

Case Summary:
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-----------------------------------------------------------------------------

-----------------------------------------------------------------------------

Limited NC analysis was also conducted with Mystic 9 generation off and the Mystic 115 kV bus tie breaker closed. Results with the 2nd NB tie out indicate the need for high speed clearing on 488-518 and 128-518 (need identified for existing and reduced clearing times). 

Analysis with the 2nd NB tie in and existing clearing times shows the need for HS clearing on line 488-518. 

Analysis with the 2nd NB tie in and reduced clearing times (reduced from 29 to 23 cycles) does not identify the need for HS clearing on line 488-518.

NC Testing with Mystic Block 9 generation off and the Mystic #7 bus tie breaker closed

NC 3Phase @ Chelsea on 488-518 (Mystic to Chelsea), 2nd NB tie Out (Existing clearing times)
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Results in trip of NB tie

-----------------------------------------------------------------------------

NC 3Phase @ Revere on 128-518 (Chelsea to Revere), 2nd NB tie Out (Existing clearing times)


[image: image7.wmf]Rev3PhNC5Rev29C

h2ndNBTieOutM9o...


Apparent Impedance enters Keswick GCX characteristic

-----------------------------------------------------------------------------

The apparent impedance still enters the Keswick GCX characteristic for the above two simulations after reducing the Zone two clearing to 23 cycles.

-----------------------------------------------------------------------------

NC 3Phase @ Chelsea on 488-518 (Mystic to Chelsea), 2nd NB tie In (Existing clearing times)
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Unacceptable response, line 388 or 392 are susceptible to tripping. Would result in islanding of Bangor and the Maritimes.

-----------------------------------------------------------------------------

NC 3Phase @ Revere on 128-518 (Chelsea to Revere), 2nd NB tie In (Existing clearing times)
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Acceptable NC response.

-----------------------------------------------------------------------------

NC 3Phase @ Chelsea on 488-518 (Mystic to Chelsea), 2nd NB tie In (Reduced clearing time)
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Acceptable NC response.

-----------------------------------------------------------------------------

NC 3Phase @ Revere on 128-518 (Chelsea to Revere), 2nd NB tie In (Reduced clearing times)
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Acceptable NC response.

-----------------------------------------------------------------------------

3/1/2006 Email to STF

STF Members,

NSTAR plans to construct a six breaker 115 kV ring bus at Chelsea Station #488 to improve area reliability. The in-service date of the Chelsea Station 115 kV Upgrade Project is May 2006. Attached is the ring bus One-line diagram (Figure #2) of Chelsea Station. Figure #1 is the existing One-line diagram.  Analysis and results of BPS stability testing for Chelsea Station is included below. I am sending this email to inform the STF of the Chelsea Upgrade project and to get a consensus from the group that additional stability analysis is not required. 

Two 115 kV circuits connect to Chelsea station. These two circuits (128-518 and 488-518) presently consist of two step distance protection groups. The project proposes no changes to the existing protection groups other than an upgrade to microprocessor based relays at Chelsea.

Chelsea Station #488 presently has breaker failure relaying on the two existing 115 kV breakers. The breaker failure clearing time for the new 115 kV ring bus will be the same as the existing arrangement. The new Chelsea 115 kV circuit breakers will be Independent Pole Tripping (IPT) breakers. The Chelsea 115 kV Upgrade Project to implement the ring bus arrangement does not introduce new stability contingencies to examine.

BPS Analysis:

Bulk Power System (BPS) stability analysis was performed for Chelsea Station #488. Analysis was performed using the 2003 Mid Year Update NE Lib, year 2009 light load case. The dispatch models a 400 MW Boston Export which is up to the stability limit and secure. A case summary is attached. The Wakefield Junction Project is included in the stability case.

I have included plot sets below for the following Chelsea BPS simulations:

- Existing Clearing for BPS test, 23 cycles from Revere, 29 cycles from Mystic, 2nd NB tie out.

- Reduced clearing time @ Mystic, 23 cycles from Revere, 23 cycles from Mystic, 2nd NB tie out.

- Existing Clearing for BPS test, 23 cycles from Revere, 29 cycles from Mystic, 2nd NB tie In.

Stability Results of the above listed BPS tests:

Existing Clearing for BPS test, 23 cycles from Revere, 29 cycles from Mystic, 2nd NB tie out.

Keswick GCX SPS rejects 600 MW of generation in New Brunswick

Mystic 9 steam turbine tripped on overspeed, gas turbines isolated from fault and remain connected (Mystic 115 kV breaker #7 open when Mystic 9 on-line).

Loss of Block 9 Steam Turbine = 312 MW
[ Gas turbines remaining connected to the system is based on Feb. 2006 info from the Mystic plant. 

Can lose the steam unit and the gas turbines will remain on-line. The steam turbine could then be re-synchronized

to the system. Plant is designed to run both GT's only, although would not want to run this way for an extended period

of time. During commissioning block 9 was tested for a 24 hour period with both GT's on and the ST off.  If it was a gas

unit that tripped, there is a very high likelihood that the steam turbine would also trip.  (There have been past events

where loss of a Mystic 9 CT has resulted in loss of the Mystic 9 ST. There were no past events where trip of the

Mystic 9 ST due to a fault also resulted in loss of the Mystic 9 CT's) ]
The simulation results in a stable and well damped system response.

Total loss of source = 912 MW 

Reduced clearing time @ Mystic, 23 cycles from Revere, 23 cycles from Mystic, 2nd NB tie out. (Mystic Z2 timer reduced to 0.3 sec)
Keswick GCX SPS rejects 600 MW of generation in New Brunswick

Mystic 9 steam turbine tripped on overspeed, gas turbines remain connected. Loss of Block 9 Steam Turbine = 312 MW

The simulation results in a stable and well damped system response.

Total loss of source = 912 MW 

Existing Clearing for BPS test, 23 cycles from Revere, 29 cycles from Mystic, 2nd NB tie In.

Mystic 9 steam turbine tripped on overspeed, gas turbines remain connected. Loss of Block 9 Steam Turbine = 312 MW

The simulation results in a stable and well damped system response.

Total loss of source = 312 MW 

Conclusion:

Stability testing identifies Chelsea station as a non-BPS station. Chelsea Station BPS testing with the existing remote terminal clearing times (23~ Revere, 29~ Mystic) results in a source loss below the 1200 MW BPS testing limit. Reducing the Mystic zone 2 clearing time from 29 cycles to 23 cycles on 115 kV line 488-518 does not reduce the 912 MW source loss.  Testing with the second New Brunswick tie in-service reduces the source loss to 312 MW. 

The Chelsea Station 115 kV Upgrade Project does not effect the BPS status of Chelsea station.  The Chelsea 115 kV Upgrade Project has no significant effect on the stability, reliability, or operating characteristics of the NSTAR system or the system of any other Participant. 

You can let me know if you have any questions.

Thanks

John

NSTAR System Planning

(781) 441-8815
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