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LIST OF ABBREVIATIONS AND ACRONYMS 

BW1 Beacon Wind 1 Project 
CLCPA Climate Leadership and Community Protection Act 
Commission New York State Public Service Commission 
ConEdison Consolidated Edison 
ft foot/feet 
HVAC high-voltage alternating current 
HVDC high-voltage direct current 
km kilometer(s) 
kV kilovolt(s) 
Lease Area Renewable Energy Lease Area OCS-A 0520 
m meter(s) 
MW megawatt(s) 
nm nautical mile(s) 
NY Project portions of the BW1 transmission system to be located within New York State 
NYISO New York Independent System Operator 
O&M operations and maintenance 
POI point of interconnection 
SBMT South Brooklyn Marine Terminal 
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Exhibit E-4 Engineering Justification 

E-4.1 Introduction

Beacon Wind LLC (Beacon Wind or the Applicant) proposes to construct and operate the Beacon 

Wind 1 project (BW1) as one of two separate offshore wind projects to be located within the Bureau 

of Ocean Energy Management-designated Renewable Energy Lease Area OCS-A 0520 (Lease Area). 

The proposed transmission system for BW1 will connect the offshore wind farm to the point of 

interconnection (POI) at the Astoria power complex in Queens, New York, and will include one 320-

kilovolt (kV) high-voltage direct current (HVDC) submarine export cable circuit approximately 115 

nautical miles (nm) (213 kilometers [km]) in length in New York State waters, one 320-kV HVDC 

onshore export cable circuit approximately 600 feet (ft) (183 meters [m]) in length, and three 138-kV 

high-voltage alternating current (HVAC) interconnection cable circuits approximately 1,400 ft (427 m) 

in length. An electric transmission line with a design capacity of 125-kV or more, extending a distance 

of 1 mile (1.6 km) or more, is subject to review and approval by the New York State Public Service 

Commission (Commission) as a major electric transmission facility. This application is being submitted 

to the Commission pursuant to Article VII of the New York Public Service Law for the portions of the 

BW1 transmission system to be located within the State of New York (collectively, the NY Project). 

The NY Project's POI to the New York State Transmission System operated by the New York 

Independent System Operator (NYISO) will be at the existing Astoria West 138-kV Substation in 

Queens, New York. The Astoria West Substation is owned by the Consolidated Edison Company of 

New York, Inc. (ConEdison). The following Article VII components of BW1 constitute the NY Project: 

• One 320-kV HVDC submarine export cable circuit (two cables) located within an

approximately115 nm (213 km)-long submarine export cable corridor from the boundary of

New York State waters 3 nm (5.6 km) offshore to the cable landfall at Lawrence Point at the

Astoria power complex in Queens, New York;

• A 2,000 ft (610 m)-long onshore cable route and substation facility within the Astoria power

complex including:

o One 320-kV HVDC onshore export cable circuit (two cables) installed underground

from the landfall to the onshore substation facility within the Astoria power complex

(approximately 600 ft [183 m]);

o One onshore substation facility (inclusive of an onshore converter station and onshore

substation) to convert HVDC power to HVAC power and step the voltage down from

320-kV to 138-kV; and

o Three 138-kV cable circuits, each with nine HVAC onshore interconnection cables,

buried underground from the onshore substation facility to the Astoria West POI

(approximately 1,400 ft [427 m]).

This Exhibit addresses the requirements of 16 New York Codes, Rules and Regulations § 88.4 and 

provides the engineering justification for the proposed transmission line and its relation to existing 
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network, a description of specific benefits to reliability and the economy, a statement of the proposed 

date for completion of the transmission line, and the System Reliability Impact Study. 

E-4.2 Engineering Justification and Relation to Existing Networks

The purpose of BW1 is to meet the Applicant’s contractual obligation to the New York State Energy 

Research and Development Authority to deliver at least 1,230 megawatts (MW) of renewable 

electricity into the New York Control Area of the regional transmission grid operated by NYISO. BW1 

addresses the need identified by New York State for renewable energy and will help the state achieve 

its Climate Leadership and Community Protection Act (CLCPA) mandate and other renewable energy 

goals.  

One 320-kV HVDC submarine export cable circuit (two cables) will transmit power from the BW1 

offshore substation located in federal waters to the NY Project’s onshore substation facility in the 

Astoria power complex in Queens, New York, where it will be converted to HVAC power and the 

voltage will be stepped down to 138-kV for injection into the Astoria West substation. HVDC is the 

preferred technology because of its reliability and capacity to transmit high voltage electricity with 

minimal losses over long distances such as the length of the NY Project’s submarine export cable 

between the Lease Area and the onshore substation facility. A description of the onshore substation 

facility is provided in Exhibit E-2: Other Facilities, and detail on the transmission system is provided 

in Exhibit E-3: Underground Construction. Final interconnection design will be determined as part 

of the NYISO interconnection process. 

The preferred POI at the Astoria West 138-kV Substation is located in New York City Load Zone J 

which is in ConEdison’s service territory. The ConEdison system is divided into 17 transmission load 

areas. New York Zone J interfaces with the Dunwoodie (Zone I), Millwood (Zone H) and Long Island 

(Zone K). The existing Astoria West 138-kV Substation is located along the 138-kV transmission 

system between ConEdison’s Queensbridge Substation and the Hell Gate Substation. The Charles 

Polletti Power Plant, Astoria Generating Company Acquisitions, LLC, and New York Power Authority 

are also interconnected at the Astoria West Substation. 

E-4.3 Reliability and Economic Benefits

Reliability of the NY Project will be ensured through designed control measures, monitoring 

(supervisory control and data acquisition), protection systems, and system redundancy. The 

submarine export cables, onshore cables, and onshore substation facility will be designed, installed, 

and tested to meet or exceed applicable industry standards and electrical codes as described in 

Exhibit E-3. 

The NY Project will be maintained in accordance with industry standards and the requirements of the 

NY Project’s interconnection agreement with NYISO and ConEdison. The submarine export cables 

will be installed to a minimum target depth of 3 to 6 ft (0.3 to 1.8 m). The onshore interconnection cable 

system will be housed in three separate concrete duct banks, which will be buried to a target depth of 

between 3.0 ft and 16.4 ft (0.9 and 5 m) beneath the surface to minimize risk from external factors 

such as weather events and third-party damage. Shallower burial may be required with the potential 

need for additional protection depending on subsurface obstructions encountered. Prior to being 

placed into service, the electrical components of the NY Project will be measured and tested. Testing 
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will be conducted in accordance with vendor recommendations, rules, and regulations. Commissioning 

tests will include assessment of baseline performance metrics, testing of the grounding and bonding 

systems, nondestructive impedance and leakage tests, continuity tests of the cable and conductor 

system, and grounding measurement. 

BW1 will be designed to operate with minimal day-to-day supervisory input, with key systems 

monitored from a central location, 24 hours a day. Operations and maintenance (O&M) will be based 

out of the South Brooklyn Marine Terminal (SBMT). Because the construction activities associated 

with the O&M Base at SBMT are being addressed as part of a separate permitting process, this 

application for BW1’s NY Project does not consider the O&M Base. This O&M Base will also be 

responsible for monitoring the NY Project’s transmission lines and onshore substation facility. The 

Applicant’s O&M staff will ensure that all components are maintained and operated in a safe and 

reliable manner, compliant with regulatory conditions, and in accordance with commercial objectives. 

The onshore substation facility will contain remote monitoring equipment that will notify the Applicant 

of any equipment faults, unexpected shutdowns, and/or any other issues that could occur within the 

onshore substation facility or along the onshore cable system. NY Project infrastructure and equipment 

will be designed to be able to withstand extreme conditions and will be protected both externally and 

internally by a lightning protection system. The onshore substation facility will be equipped with an 

emergency generator as a back-up system if station power is lost. Additional information on protection 

systems is provided in Exhibits E-2 and E-3. Routine inspections of the onshore substation facility will 

be conducted during NY Project O&M. 

Once installed, the submarine export cables do not require routine maintenance. A fiber optic cable is 

installed alongside the HVDC cables to enable communication between offshore and onshore 

components and to detect potential cable failures before they occur by sensing heat increases and 

aid in identifying failure locations. The Applicant will conduct surveys of the submarine export cable 

route to monitor the conditions of cable burial and cable protection. The frequency and schedule of 

these surveys will be determined based upon various factors, to be detailed with and agreed upon 

during discussions with the applicable agencies.  

In the event of a mechanical damage, fault, or failure, the Applicant will repair or replace the NY Project 

component in a timely manner. Should the submarine export cables fault, the affected portion of the 

cable will be investigated, and it may require splicing, replacement, addition of a new, working segment 

or other repair, as deemed necessary. Mechanical repairs to the submarine export cable would 

typically be completed by exposing the damaged section, pulling it aboard a barge, and replacing the 

segment at the repair site. For onshore repairs, trenching or excavation equipment would excavate 

the location of the replacement and/or repair so work could be done on the cable. Additional detail on 

monitoring and repairs during operations will be provided in the NY Project’s O&M Plan. 

The use of a submarine and underground cable system minimizes reliability concerns compared to 

overhead transmission by reducing the opportunity for potential environmental or accidental damage. 

The remote monitoring and relatively infrequent maintenance and repair of underground and 

submarine cables result in cost savings and reliability benefits for the NY Project over its lifespan. 

Emergency response plans, or similar types of documents, will be developed to address the possibility 

of non-routine events (such as extreme weather, fire, or terrorist events). Appropriate personnel will 
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be provided training on the details of the emergency response plans and incident response, including 

organization/chain of command, site-specific emergency evacuation routes, warning systems/signals, 

fire protection/suppression, and first responder equipment. 

E-4.4 Schedule and Impact of Delay

The NY Project schedule anticipates receipt of all permits and authorizations by the start of onshore 

construction targeted for Q4 2024. Construction schedules are subject to multiple factors, including 

but not limited to state and federal permitting, financial investment decisions, power purchase 

contracts, and supply chain considerations. Installation of the submarine export cables is expected to 

take approximately 23 weeks. The actual installation schedule will be subject to seabed 

characteristics, installation vessel availability, seasonal/time of year restrictions, weather, and 

construction of the offshore substation facilities. Offshore construction is estimated to begin in Q4 

2024, with first power delivery expected in 2028. 

The Applicant has entered into a purchase and sales agreement for offshore wind renewable energy 

certificates for at least 1,230 MW for BW1 as a result of the New York State Energy Research and 

Development Authority’s second competitive solicitation for offshore renewable energy certificates. 

BW1 will contribute to New York’s achievement of the renewable energy and offshore wind mandates 

in the CLCPA and will provide significant economic benefits to New York State. Through the CLCPA, 

New York set forth an ambitious renewable energy plan of achieving 100 percent carbon-free 

electricity by 2040 and 70 percent of electricity from renewable sources by 2030, including a 

requirement of reaching 9,000 MW of offshore wind by 2035. A schedule delay would impact delivery 

of the contracted power generation from the BW1 offshore wind farm, delay the attainment of the 

economic and environmental benefits of BW1, and ultimately jeopardize New York State’s ability to 

meet its CLCPA mandate. Economic benefits of BW1 are further described in Exhibit 6: Economic 

Effects of Proposed Facility. 

E-4.5 System Reliability Impact Study

System impact studies will be completed once the NYISO has finalized the System Reliability Impact 

Study report. The report is anticipated to be forwarded by the NYISO’s Transmission Planning 

Advisory Subcommittee to the NYISO’s Operating Committee for approval by August 2022.  
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