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Please download and install the 
Slido app on all computers you use

Join at slido.com
#1559750

ⓘ Start presenting to display the joining instructions on this slide.
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•All attendees are on mute
•Submit questions at any time
•The webinar is being recorded
•Please take the after-class 

survey!

Webinar Procedures

Look for the Questions 
icon in the top menu bar

Chat icon – disabled 
except for admin

Join at slido.com
# 1559750 passcode: s8vrgh
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•Seattle City Light's go-to resource for lighting 
and lighting controls since 1989 – 30+ years

• Formed by BPA and NW utilities to fill 
education needs for the transforming market

•Now expanded to include resources that 
support whole buildings

•Being rebranded! 

What Is This “Lighting Design Lab”?

Join at slido.com
# 1559750 passcode: s8vrgh



Please download and install the 
Slido app on all computers you use

What's your job title?

ⓘ Start presenting to display the poll results on this slide.



Please download and install the 
Slido app on all computers you use

Where do you do most of 
your work?

ⓘ Start presenting to display the poll results on this slide.



Have you done a boiler decarb 
retrofit?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
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Upcoming Events

Course Day Time
2021 Energy Code Update Series — Service Water Heating Thu April 17 10:00-11:30 a.m.
2021 Energy Code Update Series — Alterations Thu May 15 10:00-11:30 a.m.

Stay up-to-date at LightingDesignLab.com and by subscribing to our newsletter.

Event Day Time
Seattle City Light Trade Ally Office Hours Fri Apr 18 9:00 a.m.

http://../Marketing/Templates/LightingDesignLab.com
https://lp.constantcontactpages.com/su/DEVelVm


Achieving Real Savings; Right-Sizing & 
Avoiding Unnecessary Costs.  



Stet Sanborn
Vice President | Director of Climate IMPACT 

301 Battery Street, 4th Floor 
San Francisco, CA 94111 

C 415.516.7946 
T 415.343.2032 

stet.sanborn@smithgroup.com 

mailto:stet.sanborn@smithgroup.com






• Who is Responsible for 
Utilities?

• Who is Responsible for 
Maintenance?

• Who is Responsible for 
Improvements?

• Who is Responsible for 
Taxes?

• Who is Responsible for 
Operating expenses?

Image Courtesy EV Bishoff Company



• The Scale of Barriers

• Building Level

• Beyond Your Site

• Where to Start

• Knowing your Loads and Limits

• Panel Limits

• Stress Tests

• Design Strategies

• Selection Strategies

• Hybrid Options





Utility Transmission Utility Distribution



Utility Transmission Utility Distribution



Utility Transmission Utility Distribution





Presentation Name12 smithgroup.com 

17 Stories, ~400 Units

Hey, just electrify me; that’s easy right?



Presentation Name13 smithgroup.com 

17 Stories, ~400 Units Existing 60 Amps Panels Proposed Solution



Presentation Name14 smithgroup.com 

17 Stories, ~400 Units Very Traditional 4-Pipe System Proposed Solution



Presentation Name15 smithgroup.com 

17 Stories, ~400 Units



Presentation Name16 smithgroup.com 

All in One
Ventless HP Dryer 
+ Washer Combo
120v 15 Amp



Presentation Name17 smithgroup.com 

All in One
Ventless HP Dryer 
+ Washer Combo
120v 15 Amp

Battery Integrated
Induction Range
120v 15 Amp
(5kWh Storage)



Presentation Name18 smithgroup.com 

All in One
Ventless HP Dryer 
+ Washer Combo
120v 15 Amp

Battery Integrated
Induction Range
120v 15 Amp
(5kWh Storage)







Raftery, Paul. et. al.  “Insights from hydronic heating systems in 259 commercial buildings.” 
Energy and Buildings Volume 321, 15 October 2024, 11453.
https://doi.org/10.1016/j.enbuild.2024.114543



Raftery, Paul. et. al.  “Insights from hydronic heating systems in 259 commercial buildings.” 
Energy and Buildings Volume 321, 15 October 2024, 11453.
https://doi.org/10.1016/j.enbuild.2024.114543

90% of Heating Hours 
are at < 50% Load



Graphic Courtesy of Kent Peterson, P2S Inc 



Graphic Courtesy of Kent Peterson, P2S Inc 



DATA Collection

DECARB Audit

ASHRAE L3 Audit

Retro Cx
Data-based Cx

Cold Weather Temp Test 
(Hydronic Hot Water)

Activate Heat Recovery 
& Load Shifting

High Efficiency 
Equipment Selection

Understand Load Reduction Efficiency Boost



3851 Btu/h Maximum Design Load

1222 Btu/h Mean Actual Load

Histogram of Measured Zone Load



3851 Btu/h Maximum Design Load

1222 Btu/h Mean Actual Load

Histogram of Measured Zone Load
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▪ Comparison of a 
single Zone in July 
2020

▪ Aggregating data 
from 5 minute 
intervals to hourly 
smooths Load 

Load (Btuh)

Net Hourly 
Load (Btuh)

Heating and Cooling Loads (Btuh) at 5 minute intervals

Net Hourly Load (Btuh)



Trend Data
• Hourly Heating 

Loads
• Hourly Cooling 

Loads
• Hourly Steam Loads 

(if applicable)
• Building Level 

Electrical Demand
• Panel Level 

Electrical Demand



Trend Data
• Hourly Heating 

Loads
• Hourly Cooling 

Loads
• Hourly Steam Loads 

(if applicable)
• Building Level 

Electrical Demand
• Panel Level 

Electrical Demand

The NEC Code 220.87 Determining Existing Loads specifies that the 
calculation of a feeder or service load for existing installations shall be 
permitted to use actual maximum demand to determine the existing load 
under all of the following conditions:
• The maximum demand data is available for a 1-year period.
• The maximum demand at 125% plus the new load does not exceed the 

ampacity of the feeder or rating of the service.
• The feeder has overcurrent protection in accordance with 240.4, and the 

service has overload protection in accordance with 230.90.

If the maximum demand data for a 1-year period is not available, the calculated 
load shall be permitted to be based on the maximum demand (measure of 
average power demand over a 15-minute period) continuously recorded over a 
minimum 30-day period. This 30-day period is to be measured using a recording 
ammeter or power meter connected to the highest loaded phase of the feeder or 
service, based on the initial loading at the start of the recording.

The recording shall reflect the maximum demand of the feeder or service by 
being taken when the building or space is occupied and shall include by 
measurement or calculation the larger of the heating or cooling equipment load, 
and other loads that may be periodic in nature due to seasonal or similar 
conditions.

https://processmeasurementco.com/component-solutions/?type=ammeters&brand=
https://processmeasurementco.com/component-solutions/?type=ammeters&brand=
https://processmeasurementco.com/component-solutions/?type=power-meters-and-load-demand&brand=




Designing to a Capacity Limit



Question:  How Much of My Heating Need Could be Provided by Heat 

Recovery?



Question:  How Much of My Heating Need Could be Provided by Heat 

Recovery?



Question:  How Much of My Heating Need Could be Provided by Heat 

Recovery?

Heat Recovery Chiller



Question:  How Much of My Heating Need Could be Provided by Heat 

Recovery?

4-Pipe Heat Recovery 
Heat pump



Still have capacity issues??  Add Storage!

Electrical Service Limit

Electrical Service Limit



Highest 
Efficiency 

Equipment

Most Equipment 
Options

Medium 
Efficiency 

Equipment

Fewer 
Equipment 

Options

Low Efficiency 
Equipment

Few
 Equipment 

Options

Lowest Efficiency 
Equipment

Nearly No
 Equipment 

Options

Supply Water Temperature °F
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▪ Mixed Use – Ground Floor 
Commercial

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 



2,750 Gallons of Storage 
(@ 140F)

4 Air-Source R-134a Heat Pumps 
4 x 70 A CB @ 480v
176 KVA
COP ~<2 @ 5F OAT
COP: 4.1 @ 40F OAT

▪ Mixed Use – Ground Floor 
Commercial

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 



1,500 Gallons of Storage 
(@ 180F)

2 x C02 Heat (R744)
2x 125A CB at 480v
138KVA 
COP 2.2 at 5F OAT
COP 3 at 40 F OAT

▪ Mixed Use – Ground Floor 
Commercial

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 



2,750 Gallons of Storage 
(@ 140F) + ~2,250 Gal 
Waste Storage Below 
Grade

2 x Waste Heat Recovery Heat 
Pump (R-513a)
2x 110A CB @ 480v
88 kVA
COP 4.1

▪ Mixed Use – Ground Floor 
Commercial

▪ 100x 1-Bedroom
▪ 100x 2-Bedroom

▪ ASPE
▪ Peak: 1,433 gph for 3 hours
▪ Off-peak:  158 gph for 8 hours 



www.ashrae.org/about/cebd-technical-resources
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Q & A and closing
• Questions?

• Stet Sanborn Stet.Sanborn@smithgroup.com

• City Light Energy Advisors 
SCLEnergyAdvisor@seattle.gov, 206-684-3800

• Lighting Design Lab lightingdesignlab@seattle.gov
 

• Take the survey!

Want City 
Light $?

Start here!

mailto:Stet.Sanborn@smithgroup.com
mailto:SCLEnergyAdvisor@seattle.gov
mailto:lightingdesignlab@seattle.gov


lightingdesignlab.com  |   lightingdesignlab@seattle.gov
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