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January 9, 2014 

 

 

Mr. Dennis Carberry 

Northeast Utilities Service Company 

107 Selden Street 

Berlin, CT 06037-5000 

 

Subject: Revision 1 – Northern Pass Transmission Project Proposed Plan Applications (PPAs) 

NU-13-T20, NU-13-T21, NU-13-T22, NU-13-T23, NU-13-T24, NU-13-T25, NU-13-T26, 

NU-13-X03 

 

Dear Mr. Carberry: 

 

This letter is to inform you that pursuant to review under Section I.3.9 of the ISO Tariff, no significant 

adverse effect has been identified with regard to the following PPAs, subject to the requirements 

described below:  

 

NU-13-T20 - Transmission notification from Northeast Utilities Service Company (NU) on 

behalf of Northern Pass Transmission LLC (NPT) for the construction of a 345 kV air-

insulated substation with an eight circuit breaker ring bus in Franklin, NH, a 1,200 MW 

nominal, bi-directional, bi-polar, HVDC line commutated converter station, and a 0/100 Mvar 

Static Var Compensator (SVC). The 345 kV Franklin Substation will interconnect to Public 

Service of New Hampshire’s 345 kV Deerfield substation (POI), located in Deerfield, NH, via 

a 345 kV AC overhead transmission line and to the Des Canton Substation in Quebec, Canada, 

via an HVDC link. The HVDC link will be a 1,200 MW nominal, bi-directional HVDC line 

operating at ±300 kV.  The Franklin terminal will have two 600 MW, 12-pulse line 

commutated converters with the following reactive compensation: 400 Mvar (2x100 Mvar per 

pole) of harmonic filters; 350 Mvar (175 Mvar per pole) of thyristor switched capacitors 

(1x25 Mvar TSC branch, 1x50 Mvar TSC branch, and 1x100 Mvar TSC branch); 120 Mvar 

(2x60 Mvar) of mechanically switched reactors (MSR).  

 

NU-13-T21 - Transmission notification from NU on behalf of NPT for the construction of a 

153 mile HVDC transmission line, which includes 8 miles of underground cable, from the 

Franklin Converter Terminal Substation located in Franklin, NH to the US/Canadian border. 

The distance from the US/Canadian border in Quebec to the Des Canton Substation, which is 

where the HVDC line will terminate, is approximately 47 miles.  The proposed HVDC 

transmission line is a bipolar, ± 300 kV, constructed of 2x2933 AAAC conductors per pole. A 

dedicated metallic return circuit will be of a single 2933 AAAC conductor. The underground 

portion of the HVDC line will be constructed of 2000 mm2 copper conductor.  

 

NU-13-T22 - Transmission notification from NU on behalf of NPT for the construction of a 

new 345 kV AC transmission line, 3132, from the Franklin Converter Terminal Substation to 
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the Deerfield 345 kV Substation. To accommodate termination of line 3132 at Deerfield, and 

to prevent transmission line crossings, the existing 345 kV Line 373 (Deerfield Substation to 

Scobie Pond Substation) will be re-positioned at the 345 kV Deerfield Substation to its own 

new bay position. Line 3132 will be constructed with two 1590 ACSR, 45/7 stranding, 

conductors per phase having 18-inch conductor spacers.  The transmission towers will be a 

combination of H-frame, delta, and vertical structures. 

 

NU-13-T23 - Transmission notification from NU on behalf of NPT for the modification of the 

345 kV Deerfield Substation.  The Deerfield 345 kV Substation will be reconfigured to 

accommodate the new NPT Project AC transmission line 3132 interconnection, the re-termination 

of the 345 kV Buxton to Scobie Pond transmission line 391, the addition of shunt capacitor banks, 

and the addition of one 0/+400 Mvar SVC.  Four 345 kV shunt capacitor banks, 50 Mvar each, will 

each be installed with its own new 345 kV circuit breaker and will connect to the 345 kV bus via 

one new 345 kV, 50 kA circuit breaker. The existing Deerfield 345 kV series circuit breakers, 

(7310 & 7310S, and 851 & 851S), will remain in place.  To accommodate termination of the new 

345 kV Franklin to Deerfield line, and to prevent transmission line crossings, the existing 373 line 

(Deerfield Substation to Scobie Pond Substation) will be re-positioned to its own new bay position.  

The new transmission line 3132 will terminate at the vacated 373 line position. The existing bus 

protection scheme will be retained and reconfigured to accommodate the new line terminations.  

The existing 345 kV AC transmission line 391 that currently connects Buxton Substation to Scobie 

Pond Substation will be looped into and terminated at the 345 kV Deerfield Substation.  The new 

391S line will terminate between existing double circuit breakers 7332 and 3220.  The 391N line 

will terminate in its own new bay position with two new 345 kV, 50 kA circuit breakers.  A 

0/+400 Mvar SVC, consisting of one 400 Mvar MSC branch and one 400 Mvar TCR branch, 

will be installed in the newly created bay position.  The SVC output will be maintained near 

zero output by having control of the four 345 kV shunt capacitor banks in timeframes 

consistent with the analysis presented in the NPT report. 

 

NU-13-T24 - Transmission notification from NU on behalf of NPT for the installation of a 

210 Mvar of 345 kV capacitor banks at the 345 kV Scobie Pond Substation.  The capacitor 

banks will be connected to 345 kV Scobie Pond Bus #2 via five 345 kV, 50 kA circuit 

breakers.  The capacitor banks will be divided into four separate banks, three 60 Mvar banks 

and one 30 Mvar bank with each bank having its own dedicated circuit breaker and will 

connect to the 345 kV bus via one new circuit breaker.  The capacitor banks will be equipped 

with voltage protection. In addition to the capacitor banks, two 345 kV, 50 kA circuit breakers 

will be installed.  One circuit breaker is to be installed in series with the existing 9126 circuit 

breaker, and the other circuit breaker installed in series with the 262 circuit breaker.  

 

NU-13-T25 - Transmission notification from NU on behalf of NPT for the termination of the 

345 kV AC transmission line 391, 345 kV Buxton Substation to 345 kV Scobie Pond 

Substation at the 345 kV Deerfield Substation.  Terminating line 391 at the 345 kV Deerfield 

Substation creates two separate transmission line circuits; line 391N from 345 kV Buxton 

Substation to 345 kV Deerfield Substation, and line 391S from 345 kV Deerfield Substation to 

345 kV Scobie Pond Substation.  The 391N line will terminate in its own new bay position at 

the 345 kV Deerfield Substation.  The 391S line will terminate between the existing series 

circuit breakers 7332 and 3220.  New primary and backup transmission line protection 

schemes will be installed for line 391N and line 391S. In addition to terminating transmission 

line 391 at the 345 kV Deerfield Substation, the Project requires that the new 391S line section 

be upgraded to a minimum Long Time Emergency (LTE) thermal rating of 1470 MVA.  To 

achieve this thermal rating, conductor sag limitations will be removed and the line’s 
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connecting hardware will be replaced so that the line can be operated to 140 degrees C. The 

proposed 345 kV transmission line 391N, 345 kV Buxton Substation to 345 kV Deerfield 

Substation, will be approximately 50 miles long, (Buxton to ME/NH border ~31 miles, 

ME/NH border to Deerfield ~19 miles). The proposed 345 kV transmission line 391S, 345 kV 

Deerfield Substation to 345 kV Scobie Pond Substation will be approximately 19 miles long.  

 

NU-13-T26 - Transmission notification from NU on behalf of NPT for the 345 kV AC 

transmission line 373, 345 kV Deerfield Substation to 345 kV Scobie Pond Substation, to be 

thermally up-rated to a minimum LTE thermal rating of 1435 MVA.  To achieve this thermal 

rating, conductor sag limitations will be removed and the line’s connecting hardware will be 

replaced so that the line can be operated to 140 degrees C.  

 

NU-13-X03 - Transmission notification from NU on behalf of NPT to increase the 326 Line 

SPS summer thermal mode setpoint to 1515 MVA.  The 326 Line SPS is the NPCC #26 Type 

1 SPS. The 326 line summer thermal rating, N/LTE/STE, will be 1358/1515/1515 MVA. The 

NPT Project SIS determined that the NU portion of the 345 kV AC transmission line 326, 

345 kV Scobie Pond Substation to the PSNH/NEP border, will be thermally upgraded to a 

minimum summer LTE thermal rating of 1515 MVA.  To achieve this thermal rating, 

conductor sag limitations would be removed and the conductor’s connecting hardware would 

be replaced, from the 345 kV Scobie Pond Substation through to the New Hampshire 

(PSNH)/Massachusetts (NEP) border, so that the line can be operated to 140 degrees C. The 

326 Line SPS would require a thermal mode setpoint change from 1430 MVA to 1515 MVA. 

The 326 transmission line has been upgraded as part of the New Hampshire/Vermont 10-Year 

Study Plan while the NPT study was nearing completion. The present 326 transmission line 

summer thermal rating (N/LTE/STE) is 1358/1429/1429 MVA.  The 326 line’s summer 

thermal LTE rating is limited by the 326 Line SPS thermal mode set point of 1429 MVA.  The 

present 326 transmission line conductor summer thermal rating, N/LTE/STE, is 

1358/1747/1906 MVA.  

 

The in-service date of the Project is June 2017.  

 

The Reliability Committee (RC) reviewed the materials presented in support of the proposed project on 

December 19, 2013.  After significant discussion on the topic, the proposed motion to find that the 

Project did not have a significant adverse effect on the reliability or operating characteristics of the 

transmission facilities of NU, the transmission facilities of another Transmission Owner or the system 

of any other Market Participant in accordance with Section I.3.9, as amended at the meeting, did not 

pass nor did an additional modified motion proposed by Nextera Energy Resources.  

 

Having given due consideration to the RC review and discussion, ISO New England has determined 

that implementation of the plan will not have a significant adverse effect upon the reliability or 

operating characteristics of the Transmission Owner’s transmission facilities, the transmission 

facilities of another Transmission Owner, or the system of a Market Participant once the 

following requirements are met: 

 

1. The Northern Pass Transmission Project be limited to no more than 1,200 MW of 

imports into the United States from Québec as measured at the point of 

interconnection at Deerfield Substation in New Hampshire, as studied and described 

in the report titled “The Northern Pass Transmission Project Proposed Plan 

Application Analysis,” performed by RLC Engineering dated December 2013 (NPT 

PPA Analysis) and subject to the system upgrades via the PPAs NU-13-T20 through 
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NU-13-T26 and NU-13-X03. The Project is prohibited from exporting power from 

New England to Quebec as this condition was not considered in the NPT PPA 

Analysis.  

 

2. In that the Project System Impact Study (SIS) included Sub-Synchronous Torsional 

Interaction (SSTI) screening analyses in accordance with the Electric Power 

Research Institute (EPRI) guidelines, and those screening analyses illustrated a risk 

of potential interaction with a number of generators, as indicated in the NPT PPA 

Analysis, NPT will complete a comprehensive SSTI and control interaction analysis 

in coordination with the Franklin HVDC converter, Franklin SVC and Deerfield SVC 

manufacturer(s). NPT will specify and install all detailed control systems for the 

Project to perform under the conditions considered in the NPT PPA Analysis, 

including those required to mitigate SSTI for existing generators and reduce the risk 

of SSTI with future generators, and provide for backup protection systems, to ensure 

compliance with the applicable industry standards and good utility practice, and be 

deemed as acceptable to ISO New England, in consultation with the RC and affected 

generators, prior to the commercial operation of the Project, provided that the Project 

HVDC terminal will not trip or unacceptably reduce output in addition to the loss of 

another resource, including imports on other transmission facilities.  

 

3. ISO New England will initiate and complete SIS’s as required for any 

Interconnection Request under Schedules 22 or 23 of the Tariff without consideration 

of the detailed control systems and SSTI mitigation of the Project described in Item 

#2 until NPT provides working models of those controls and SSTI mitigation to ISO 

New England that are deemed as acceptable to ISO New England. The Project SSTI 

mitigation and control design specified in the above Item # 2 must consider any valid 

Interconnection Request under Schedules 22 or 23 of the Tariff having its SIS 

initiated or any plan for a modification to the system that has at least substantially 

completed analysis required under Section I.3.9 of the Tariff for the Project to 

demonstrate compliance with Section I.3.9 of the Tariff.  NPT will be responsible for 

the necessary upgrades identified by the ISO to mitigate the unacceptable interactions 

between existing and new Interconnection Requests and the Project until such time as 

it presents the approved working models described in this Item #3.  

 

4. NPT will update the PPA studies for the Project, as determined by ISO New England, 

if any of the models and assumptions for the Project used in that analysis change for 

any reason, including those resulting from completion of the detailed design of the 

controls of the HVDC terminal or the SVC’s comprising the Project.  Any such 

update will consider: (1) any relevant Interconnection Request under Schedules 22 or 

23 of the Tariff that has an initiated SIS; (2) any plan for a modification to the system 

that has at least substantially completed analysis required under Section I.3.9 of the 

Tariff or has been supported by ISO New England to meet identified system needs.  

 

5. NPT will require the HVDC converter manufacturer to use best efforts to employ a 

design that can recover from commutation failure and converter blocking in as close 

to 8 cycles (or less) as possible. 

 

6. NPT will require Hydro Québec TransÉnergie to mitigate the risk of a single event 

that causes the loss of both the NPT HVDC and the Hydro Québec Phase II HVDC at 
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the transmission line crossing south of the HQ Nicolet Substation in Québec by a 

method found to be acceptable by ISO New England.  This can be accomplished by 

undergrounding the NPT HVDC at the crossing or another method found to be 

suitable.   

 

7. The NPT project’s Franklin terminal HVDC control scheme will be considered a 

Type 1 Control system in accordance with NPCC C-33. 

 

8. The Project’s HVDC facilities shall be designed such that it can withstand and 

continue operation through multiple commutation failures and/or blocking events 

consistent with the performance demonstrated in the dynamics testing of Extreme 

Contingencies. 

 

9. NPT will perform a voltage coordination analysis to determine the switching of the 

Deerfield capacitors by the Deerfield SVC that is necessary in order to maintain 

adequate reactive reserve margin on the SVC. 

 

A determination under Section I.3.9 of the ISO Tariff is limited to a review of the reliability impacts of 

a proposed project as submitted by Participants and does not constitute an approval of a proposed 

project under any other provisions of the ISO Tariff. 

 

Sincerely, 

 

Stephen J. Rourke 

Vice President, System Planning 

cc:  Proposed Plan Applications 


















