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ESRT 2.0 - LL97 Deep Energy Retrofit Goals

u Evaluate the technical and economic potential to 

achieve carbon neutrality

u Define technical and economic needs to meet and 

exceed State and City targets and plans for 2024, 2030, 

2035, 2050

u Evaluate the effects of different grid commitments

u Conduct a thorough technology review via pilots, 

building tests, energy modeling, site visits and vendor 

evaluations

u Analyze whole system approach based on energy 

models, economic assessment and supply side 

opportunities

u Utilize private know -how, leadership and public funding

u Utilize multi -stakeholder engagement which thoroughly 

explores the role of tenants to meet targets
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Defining Net-Zero Carbon

ESRTõs working definition of net-zero existing buildings is 

that by drastically reducing building operational emissions, 

partnering with a renewably sourced grid aligned with 

CLCPA, and offsetting residual emissions through clean 

energy generation and/or RECs through a transparent 

accounting and reporting process, net annual building 

operational carbon emissions are equal to zero.

By 2035, the ESRT portfolio will target net -zero carbon 

through an 80% operational carbon reduction - achieved 

through a combination of energy efficiency measures and a 

more renewably sourced grid - and a 20% offset with off -

site clean energy generation and RECs.
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Grid Projections: CLCPA Grid Scenario vs. Projected Grid Scenario
Static Grid ð 2019 electricity GHG coefficient 

Projected Grid ð projected electricity GHG coefficients
CLCPA Grid ð electricity GHG coefficients in alignment with the NYS Climate Act (CLCPA)
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Grid Projections: LL97 Grid Emissions (2024-2034)
LL97 Grid - electricity GHG coefficients for 2024 -2029 and 2030-2034 provided in LL97 of 2019 and 2022 proposed rules
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One Grand Central Place - Current Building Systems
A mix of mostly air -cooled as well as limited water -cooled and chilled water systems. Heating is provided by 

district steam connected to radiators. 2021 Energy Grade: B/74

u Cooling

u Self contained air cooled vertical AC units. Some newer units are VAV, most units are older 
and constant volume

u Water cooled units serving retail and floors 3, 4, 46 and 47 with numerous cooling towers and 
circulating systems. 50 year -old indoor cooling towers serve equally old units on 46 and 47.

u Chilled water plants serving the lobby, multi -tenant corridors, and floors 48 -55

u Central chiller plant & cooling towers

u (1) 90-ton water cooled screw chiller serving the lobby (recently retrofit)

u (1) 90-ton water cooled modular chiller as backup for the lobby

u (1) 210-ton water cooled modular chiller serving floors 48 -55 (recent installation)

u (1) 400-ton cooling tower serving 48 -55 chiller (recent installation)

u (1) 200-ton air cooled modular chiller serving multi -tenant corridors (due for replacement)

u Numerous smaller condenser water systems at 3rd floor serving retail tenants, lobby chiller and 
3rd and 4th floor tenant with varying ages and conditions.

u Utility steam

u Space heat: cast iron radiators throughout, a small hot water loop serving parts of floors 48 -55 
and an air handler coil serving the Madison Ave concourse

u Base building domestic hot water

u Steam kettles in Peraõs kitchen
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District Steam

u 56.1% of energy usage

u 43.7% of COѩe emissions

Electricity

u 41.6% of energy usage

u 54.1% of COѩe emissions

2019 Energy Breakdown by Utility
Carbon Intensity vs. Energy Intensity

Energy Source EUI Units

Electricity 9.3 kWh/SF/year

Natural Gas 1.8 kBtu/SF/year

District Steam 42.7 kBtu/SF/year

Total 76.0 kBtu/SF/year

2019 OGCP Energy Use Index (EUI) 



2019 COѩe Emissions Breakdown by Utility

Electricity ð 256.0 tCOѩe/GWh (Luthin)

Steam ð 153.3 tCOѩe/GWh (LL97)

Natural Gas -  181.21 tCOѩe/GWh (LL97)



2019 Operational Cost Breakdown by Utility
Steam vs Electricity Operational Costs

District Steam

u 39.0% of operational costs

u 56.1% of energy usage

Electricity

u 60.4% of operational costs

u 41.6% of energy usage

Natural Gas only used in specific retail 

spaces



OGCP Current Status for LL97 and 80x35 Challenge

Key Takeaways:

u Building meets 2024 Limit of 9,698 

tCOѩe/year

u Building meets 2030 Limit of 5,179 

tCOѩe/year

u 68% reduction is required to meet LL97 

2035 target

24% COѩe Reduction from 2009 to 2019

u 43% due to electrical grid 

improvements 

u 57% due to building improvements

80x35 Reduction



OGCP Energy Breakdown by Major End Users

Steam Usage ð 56%

Retail Tenantsð 7.8%

Office Tenants ð 24.3%

Base Building ð 12.1%

u Tenant usage is based on Utilivisor 

Spreadsheet.

u Gerson Lehrman occupy 3rd and 4th 

floor.

u BK Restaurant has highest EUI ð 34 

kBtu/SF



OGCP Electricity  Breakdown by Major End Users

Office Tenants ð 58.2%

u Ltg, Office Equip, IT Loads

u Tenant CW,CHW Systems?

u AHU Fans and DX cooling?

Base Buildingð 29.0%

u Lobby and BB CHW Systems

u CW, CHW, DHW pumps

u Elevators

u BB AHU, Ltg and Equipment

Retail Tenantsð 12.8%

Tenant usage is based on Utilivisor 

Spreadsheet.



OGCP Energy Model: 2019 Energy Breakdown

u Office Tenants account for ~28.8% 

u Retail Tenants accounts for ~6.7% 

u Base Building 63.4%

u Steam system accounts for 55.1%



OGCP Energy Model: 2019 COѩe Emissions Breakdown

u Office Tenants account for ~37.5% 

u Retail Tenants accounts for ~8.3% 

u Base Building 54.2%

u Steam system accounts for 42.8%
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ECM Packages ð Recommended Package is COѩ High
Four packages of ECMs were developed to optimize NPV and COѩ reductions

COѩ Light
No Electrification

BMS integration & controls 

optimizations, steam 

upgrades, infiltration 

mitigation, VFDs for lobby 

AHUs, regen drives for 

elevators, replace DC 

motors, tenant load 

improvements (lighting 

upgrades, plug load 

controls), conversion of CV 

systems to VAV 

1

COѩ Mid
Full Electrification: 

VRF + AWHPs

COѩ Light + freight 

vestibules, VRF on L3-47 

and roof-top AWHPs 

serving VAV reheats on 

L48-55. 

2

COѩ Max
Full Electrification: 

VRF

COѩ High + window 

retrofits, repair 

louver connections & 

VRF on L48-55 in lieu 

of AWHPs

3

COѩ High
Full Electrification: 

VRF + AWHPs

COѩ Mid + vestibules at 

entrances, DHW 

electric heaters

4

Carbon Reduction



ECM Phases & Implementation Timeline: COѩ High
ENERGY CONSERVATION MEASURES (ECMS) IMPLEMENTATION TIMELINE

Phase Tag ECM Description 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Phase 1 CO001
BMS Integration of VAV Boxes & Radiator 

Valves & ASHRAE Guideline 36 
33% 67% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 SS001 Steam Cycle and Pressure Optimization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 EN005 Hoistway Vent Closure 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 CO005 Control Valves & VFDs for Lobby AHUs 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 EN008 Fix Seals on the Revolving Doors 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 EN004 Freight Vestibule 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 EN002 Vestibule at Street 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 DW002
Conversion of Steam Domestic Hot Water 

Heating to Electric
0% 25% 50% 75% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 UL001 Replace DC Motors (Fans, Pumps) with AC 0% 0% 0% 0% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 VT001
Regenerative Drives & Destination 

Dispatch for Elevators
0% 0% 0% 0% 0% 0% 0% 100% 100% 100% 100% 100% 100%

Phase 3 EN001 Radiant Barrier 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 100% 100% 100%

Phase 3 SS003 Radiator Pipe Insulation 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 100% 100% 100%

Phase 3 TL002 Lighting Upgrades & Controls 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 100% 100% 100%

Phase 3 TL001 Plug Load Control 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 100% 100% 100%

Phase 3 EL001
VRF Systems (ERV + DCV) for Office 

Tenants on Levels 3 -47
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 100% 100% 100%

Phase 4 EL004
Replace Corridor Air -Cooled Chiller with 

AWHP Serving Levels 48 -55
0% 0% 20% 40% 60% 80% 100% 100% 100% 100% 100% 100% 100%
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OGCP ECM Package Comparison: Energy
Baseline: 2009


