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Training Agenda at a Glance

Day 1
* Welcome & Introductions
* Seattle Building Tune-Ups Requirement
Building Tune-Up Accelerator
Asset Score
Building Re-Tuning

Day 2
* On-Site Building Re-Tuning
* Tool Lending Library
* Building Renewal
 Utility Incentives
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Definitions: Tune-Ups & Re-Tuning

Seattle Building
Tune-Ups Mandate

e Seattle policy

requiring owners of
non-residential
buildings 50K SF or
greater to tune-up
their buildings.
Specific required
O&M actions to
assess and correct.

e No incentives.

Seattle Tune-Up

Accelerator Program

e Voluntary, time-

limited alternative
compliance path to
meet Building Tune-
Ups mandate.

Buildings 100K SF or
less are eligible.

e Specific required

O&M actions to
assess and correct.

PNNL Building
Re-Tuning™

e Method & training

created by PNNL to
detect and correct
O&M problems in
buildings.

Methods and O&M
actions overlap
with Seattle Tune-
Up programes.

¢ Incentives available.
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What is a Tune-Up?

* RCx “lite”
e Operational improvements, not capital

* Generate energy and water savings through
low to no-cost measures

* Currently a best practice for managing an
energy efficient building

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Why is the City mandating

Building Tune-Ups?
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Buildings are a significant contributor to carbon pollution

SEATTLE’S 2014 GREENHOUSE
GAS EMISSIONS

Source: 2014 Seattle Community GHG Inventory

De—
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Seattle has a bold mandate to achieve carbon goals

2050 ENERGY & CARBON GOALS

6 63%

RESIDENTIAL Reduction

ENERGY USE
(TRILLICM BTLY)

® 5%

COMMERCIAL Reduction
EMERGY USE
(TRILLION ETU)

VOO 63%

Reduction
GHG INTEMSITY OF

BUILDING ENERGY USE
(EMISSIONS/BTLU)

Seattle Building Tune-Ups
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Reduce energy use in

We have work to do... homes by 20% and

commercial buildings
by 10% by 2030

* Wanted immediate savings for us
and you

* A cost-effective approach (not a
document on a shelf with no action) SINCE 2008, WE'VE SAVED

* Practical, current best practice 8% ox — @ 20%

IN HOMES

1 % 0% —t 10%

IN COMMERCIAL BUILDINGS

Seattle Building Tune-Ups
Accelerator Training September 14, 2017
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Who does this mandate apply to”? Who is excluded?

Excluded from mandate

«  Single-family residential buildings
*  Multifamily residential buildings

*  Mixed-use buildings < 50k SF of

: : o g nonresidential space
All non-residential buildings and P

* Buildings used primarily for manufacturing

commercial spaces > 50k SF . .
or industrial uses

(excluding parking) « Buildings previously exempted from the
Tune-up every 5 years annual benchmarking requirement

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Who can conduct the Tune-Ups?
Tune-Up Specialists must meet following qualifications

At least seven years experience plus one of the following:

9 Professional Engineer
0 Certified Energy Manager
e Existing Building Commissioning Professional

0 Certified Commissioning Professional

9 Commissioning Authority certification
0 Level Il Building Operator certification
9 Bachelor in Sustainable Building Science Technology

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




TUNE-UP SCHEDULE

Ongoing, every five years

BUILDING SIZE* DUE

200,000+ SF 10/01/2018

100,000-199,999 SF 10/01/2019
70,000-99,999 SF 10/01/2020
50,000-69,999 SF 10/01/2021

* Excluding parking

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Leading by Example

All municipal buildings must
meet Building Tune-Ups
deadlines one year ahead of
privately-owned buildings.

Municipal Tune-Ups will
save the City money and
help us meet our energy
reduction goals.

Seattle Building Tune-Ups
Accelerator Training September 14, 2017
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The Tune-Up Process:

* An ASSESSMENT of building systems to identify operational
or maintenance issues;

* RECOMMENDATIONS to building owner;

* CORRECTIONS to operational and maintenance issues
identified in the inspection;

* VERIFICATION that corrections were made; and

* Submittal of a SUMMARY REPORT to OSE that notes the

issues identified and actions taken.

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




The ASSESSMENT (by Tune-Up Specialist) includes:

* Review and verify ENERGY STAR Portfolio Manager account
information.

* Review and evaluate monthly energy and water billing data.

* Documentation of basic building
characteristics: HVAC systems, lighting,
occupancy, space types, electric vehicle
charging, other high use systems.

* On-site assessment of building systems.

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Site Assessment: Energy & Water
(by Tune-Up Specialist)

/Operational Protocols, Calibration, and Sequencing, e.g. A
* Review HVAC equipment schedules
* Verify irrigation rain sensors are calibrated and functioning properly
N /
R . . N
Maintenance, Cleaning and Repair, e.g.
* Verify HVAC equipment is clean and adequately maintained
* Check water flow fixtures
N /

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Tune-Up Specialist Recommendations to Owner

* |ldentifies “Corrective Actions” required by Seattle Tune-Ups
mandate, and

* ldentifies voluntary measures included in the mandate.

* May also include recommendations for additional
opportunities (other O&M, capital energy measures, etc.)

Format of report to owner per
owner-provider contract and
standard provider protocols.

Seattle Building Tune-Ups
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Corrections: Energy & Water
(by Tune-Up Specialist, Contractor or Facilities Staff)

fOperationaI Protocols, Calibration, and Sequencing, e.g. )

* Set HVAC schedules to optimize for actual building occupancy patterns.

* Adjust calibrate or repair, as appropriate
\ _
[Maintenance, Cleaning and Repair, e.g. h

* Clean HVAC equipment where adversely impacting system performance

*  Recommend low flow fixture of aerator replacements.

N J

+
Additional measures requested by Owner

Seattle Building Tune-Ups
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Verification & Report Submittal

The Tune-Up Specialist
* Verifies that corrective actions have been implemented, and
* Completes the Seattle Tune-Up Summary Report.

* Both Owner and Specialist confirm that report is accurate.

* Report is submitted by either the
Owner or the Specialist on the

Owner’s behallf.

Seattle Building Tune-Ups Accelerator
Training September 14, 2017




Building Tune-Ups Summary Report

C. BUILDING CHARACTERISTICS

Ca. Total nonresidential gross floor area (excluding parking area) Cz. Parking garage area (per Portfolio Manager) if applicable
C3. Year built
C4. Year and description of any major building remodels (e.g. permitted as substantial alteration, majgk change ofQuilding use or function that would alter 2nergy use)

Cs. Primary building use (per Portfolio Manager)

C6. Was the building originally designed for the current use?

C7. Overall building occupancy

C8. Does the building have electric vehicle (EV} charging stations? Cg. Are they separately metered?

C11. Does the building have on-site renewahbles/self-generated energy? Caz. Average annual generation (if known) in kwh

Ca3. Provide information for the five most energy intensive space usas in the building.

Space Use : . : :
(Up to five largest energy users) Square Feet Pl S Primary Cooling
Type Type
Age Age
Condition Condition

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Building Tune-Ups Summary Report
Detailed Findings & Corrections

Assessment | Corrective Tune-Up Status of Corrective End
Element Action Finding Tune-Up Action Condition

Correction Description

1. HVAC
2. Lighting
3. Domestic Hot Water

4. Water Usage

5. Envelope

Seattle Building Tune-Ups
Accelerator Training September 14, 2017
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o High Performance

Alternative Compliance Pathways

Certified ENERGY STAR Score

LEED Gold for O&M

Living Building, Petal, or Net Zero Energy
Low Energy Consumption

o Equivalent Process

Active Monitoring & Continuous Cx
Completed RCx

Implemented ASHRAE L2 Audit Recs
Reduced EUI

New Construction or Substantial Alteration

€ Tune-Up Accelerator

Program for buildings 100K SF or less
Funding sunsets after 2018

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




Under Limited Circumstances

Single-Round Waiver * Demolition
* Major Renovation
* Financial Distress

Extension Requests * Change of Ownership
* High Vacancy Rate
e Existing Mechanical Improvements
 Demonstrated 15% EUI Reduction

Seattle Building Tune-Ups
Accelerator Training September 14, 2017




1 seattle.gov/buildingtuneups

BuildingTuneups@seattle.gov
206.727. TUNE (206.727.8863)
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Accelerator
Program Overview

PRESENTED BY:
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Tune-Accelerator Program Manager q ‘\ Office of Sustainability
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nicole.ballinger@seattle.gov | 206-233-7184




Presentation Qutline

TIME TOPICS

10 min Accelerator Background & Goals

5 min Market Overview

15 min Accelerator Overview — 3 Phases

5 min Program Evaluation—- M & V

10 min Tune-Up Accelerator Summary Report Demo
10 min Q&A
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Tune-Up Accelerator Program Goals

1. Accelerate tune-ups in small-medium buildings
2. Advance market expertise to support tune-ups

3. Generate voluntary market action towards even
greater savings

4. Ensure that the mandate is effective for this
market sector

Bug 3

>> SEATTLE
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Accelerator DOE Support

* Awarded to City of Seattle in 2016
* Small-Medium Commercial Buildings (100,000 SF or less)

* Implementing through August 2019

A2 %>, U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Program Partners

. Seattl SEATTLE
\ Seattle -
QI;\ Office of Sustainability QB bwldlng
& Environment tune- UPS
INTEGRATED DESIGN LAB SMART
N\ UNIVERSITY of WASHINGTON // YAT E%E BUILDINGS
CENTER aproject of NEEC
Pacific North N o T
e )} Seattle City Light
Proudly Operated by Baflelieé Since 1965
U.S. DEPARTMENT OF Energy Efficiency &
EN ERGY Renewable Energy

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR




Program Partner Roles

PARTNER PRIMARY ROLES

Seattle OSE Prc-)gr.am Management,.EnroIIment, Coqrdlnatlon w/
Building Tune-Ups requirement, Reporting to DOE
Provider Training & Curricula, Tool Lending Library, Project

SBC .
Tracking, Help Desk

PNNL Building Re-Tuning Training, Asset Score Support &
Research on energy-savings from tune-ups

City Light Tune-Up and Energy Conservation Incentives

UW IDL Building Renewal Support, Spark Tool

US DOE EERE Federal funding and project oversight

>> SEATTLE
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Accelerator Energy & Cost Savings Goals

v’ Average 20% energy savings across
100 buildings or tenant spaces

v'Total Savings 99.7 Million kBtu/year

v'$1.5 Million annual cost savings

>> SEATTLE
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Getting to 20% Average Savings

A Basic Tune-Up +/- 10% Savings

: Tune-Up Meets BTU Requirements (35-40 Buildings)
B :Aune-lep P.Ius - +/- 20% Savings

. eets Requirement + Energy (+35-40 Buildings)

Conservation Measures

- _?u:]ld'mIgSREHEV\;N — +/- 35% Savings
. ec n.lca upport for Buildings (+20-30 Buildings)
Pursuing Deeper Upgrades
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Seattle Market Overview

SMALL TO MEDIUM ALTERNATIVE COMPLIANCE
BUILDINGS PATH POTENTIAL

Square Tune-Up Est. Number ENERGY “Certified” EUI

Footage Compliance of Buildings STAR >=85 >=85 <=20
70k-99,999 2020 160 45 4 14
50k-69,999 2021 230 31 4 26
20k-49,999 Optional 820 146 4 119

1,210

Source: 2015 Seattle Energy Benchmarking Data
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Primary Use Type — Percent of Total SF, 50-100K SF (excl. parking)

11%
K-12 School

K-12 School

6%

Retail

31% 11%

Offlce NR warehouse Retail Store

Self-Storage
Non-Refrigerated Warehouse Facility

Distribution Center

Senior ijh‘p
Gre Facility

Commun..-| Refrigerated...

Source: 2015 Seattle Energy Benchmarking Data
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Seattle Buildings 50K-100K (excl. parking)

Est. Total # Total SF % SF Total kBtu % kBtu
Office 119 8,435,756 31% 565,944,283 30%
K-12 School 48 3,084,879 11% 97,929,277 5%
Other 47 3,134,608 12% 329,483,698 17%
Non-Ref. Warehouse 44 2,986,904 11% 96,202,490 5%
Hotel 25 1,825,005 7% 177,519,562 9%
Retail Store 22 1,484,968 6% 112,908,731 6%
Distribution Center 16 1,047,498 4% 32,877,322 2%
Mixed Use Property 16 1,053,418 4% 79,538,047 4%
College/University 14 995,990 4% 175,220,180 9%
Supermarket/Grocery
Store 10 610,833 2% 106,865,395 6%
Self-Storage Facility 8 595,368 2% 8,414,018 0%
Senior Care Community 8 539,737 2% 69,802,929 4%
Medical Office 6 470,299 2% 48,294,149 3%
Worship Facility 6 428,535 2% 11,022,960 1%
Refrigerated Warehouse 2 148,072 1% 3,116,077 0%
391 26,841,870 100% 1,915,139,116 100%
Source: 2015 Seattle Energy Benchmarking Data
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Want More Building Information?

Seattle Energy Benchmarking

Office of Sustainability & Environment

(_ Building address

% -~ e w L ®
Property Information RSz e <l +
|~ 19 G @ o
m&.l‘.h .“ 5 .‘." ~
e - ’ - afﬂ. - y :ﬂ '\..' -
I Energy Performance Metrics D Yy “‘:. .‘Q s 7’_;. 7% & ®
o® e . "% e 0
£ .J
]
=

Site Energy Use Int{

2 200+ L 3 ®
iy . b g™ ¢
- \
. o °2 ¢ %ol gfMs se M
Greenhouse Gas Emissions o ’ s ® 13 S
% s >
e o ) e e
. “oo % “
o o %" O e ®
@ o
[ g 2 ] [ ] 3 ® °
[ ° 20 o
- ese O, o
() @
) LS ® CARTO

BUILDING COMPARISON

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



What’s in it for Owners?

o

Incentives & su
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Accelerator Overview — 3 Phases

2 - ASSESSMENT 3 - IMPLEMENTATION

SCL PARTICIPATION
AGREEMENT(S) —

1 - GET STARTED

PROVIDER
TRAINING

ON-SITE BLDG
ASSESSMENT :

TUA PROVIDER
AGREEMENT

VIRTUAL ENERGY

If interval meter
ASSESSMENT

\_________J

TUA OWNER
APPLICATION

ASSET SCORE

DATA COLLECTION TUA SUMMARY
REPORT
PROVIDER REPORT [
TO OWNER INCENTIVE
PAYMENTS

PROVIDER /
OWNER SOW
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GET STARTED: Training & Agreement

* Complete Provider Training

* Listed as participating service
provider in Accelerator Program

* TUA Provider Agreement by
September 30, 2017 or sooner

TUA PROVIDER PROVIDER
AGREEMENT TRAININGS

>> SEATTLE
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GET STARTED: Connect with Building Owner

e Contact your existing clients
e OSE is notifying building owner contacts

* Owner or Authorized Agent complete TUA
Owner Application by December 1, 2017

TUA OWNER
APPLICATION

>> SEATTLE
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GET STARTED: Develop Your Scope w/ Owner

* Your own contract with owner.

e SCL will also need for the incentive
Participation Agreement.

I(I

 TUA considering a high level “market report”
to provide after program completion.

SCL
PARTICIPATION

AGREEMENT

PROVIDER /
OWNER SOW

>> SEATTLE
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GET STARTED: Explore Implementation Options

As part of SOW, consider options:

 Client/owner just wants a tune-up that meets Seattle BTU?

* Basic Tune-Up
SCL Incentives for Assessment & Corrective Actions

* Considering other ECMs or RCx?

* Tune-Up Plus
SCL or PSE Incentives, PSE CBTU Program

* Needing comprehensive work or energy modeling support?

* Building Renewal Options
SPARK analysis, energy modeling

>> SEATTLE
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GET STARTED: Working with an Owner?

e Please let us know.

e OSE will send TUA Summary
Report Form (also online)

* The Form will be
prepopulated with some
Portfolio Manager
information.

OSE SENDS TUA
SUMMARY REPORT

FORM(S)

>> SEATTLE
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GET STARTED: Deliverables

v’ Tune-Up Accelerator Provider
Agreement by 9/30/2017

v’ Tune-Up Accelerator Owner
Application by 12/1/2017

v'Service Provider SOW with
Owner

v'Start work on utility incentive
agreements (owner)

>> SEATTLE
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Cms Seattle City Light @ Building Tune-Up Accelerator

Busi. C

Customer Energy Soluti

Program Application for Building Tune-Up Accelerator

Please enter information intc

Questions? Call 206-233-7184.

o the green cells & send to accelerator@seattle.gov

EMA:

Supv:

Proj. #

Date Assigned:

Project Name;

City of Seattle Building ID

Facility Use:

uuuuuuuu

For Internal Use Only

Zip:i

Building Sq Ft (Excluding Parking):

Project Scope:
ick from the drop-down)

Basic Tune-Up:

additional scope.

Customer Information

Company name for

Participation Agreement Tax ID:
(asita -9);
City: State: Zip:
Project Contact:
Position/ Company;
Phone:
Email Address Email Address:
Tune-Up Specialist Information
First & Last Name:
Address City: Stat Zip
Firm Nam Phone:
Position: Email Address:

Application and Provider List Available at:

www.seattle.gov/buildingtuneups click on Accelerator

“How to Enroll in the Accelerator”




Accelerator Overview — Assessment Phase

1 - GET STARTED

PROVIDER

TRAINING

TUA PROVIDER
AGREEMENT

TUA OWNER
APPLICATION

2 - ASSESSMENT

SCL PARTICIPATION
AGREEMENT -

ON-SITE BLDG
ASSESSMENT

VIRTUAL ENERGY

If interval meter
ASSESSMENT

\_________/

ASSET SCORE

DATA COLLECTION

PROVIDER /

OWNER SOW

>> SEATTLE
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PAYMENTS




ASSESSMENT: On-Site Building Assessment

* SCL Participation Agreement in place?

* “Walkthrough” / BAS trending and
billing analysis

* Borrow tools from SBC Tool Lending
Library

* Assess Seattle Building Tune-Ups
elements (at minimum) &
Benchmarking Verification

* Collect Asset Score required fields.

SCL ASSET SCORE
PARTICIPATION ON'SITE BLDG DATA

AGREEMENT ASSESSMENT COLLECTION

>> SEATTLE
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ASSESSMENT: Got City Light Interval Data?

e About 50 downtown
buildings in the 50K-100K
range have 15-minute
electric interval data

i
=
(=
=

800 . |

* Pilot test of Virtual Energy
Assessment (VEA) for these
buildings to use with your
Assessment.

600

Electrical Demand [kW]

400

200

* We will let owners know if SEEEZgEEREE S
VEA is an option.

Image source: SBW
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ASSESSMENT: Asset Score Data Collection

* Free web-based tool developed [ttt

by that generates a “score” and

suggest potential improvements. =an
. . = .0 — A%
* Accelerator Program is using to 4 i
collect more building asset details =L L1 =
to inform retrofit opportunities. e e
* Program wants to determine if TEL =
this information helps motivate = ——
owners to take action beyond SEEE e T ERGY
what is required by the tune-up. ez
Pacific Northwest | ENERGY

https://buildingenergyscore.energy.gov Py Cpetd et e 965

>> SEATTLE
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ASSESSMENT: Asset Score Incentive Options

A - $600 Incentive to Provider -
* Return completed PDF form to OSE no = p—
later than 15 days after Assessment
* Provider sends invoice to OSE

* Asset Score Report provided to you and
Owner.

B — $1,000 Incentive to Provider
* Enter data into online tool, run report & provide to Owner
* Share online report with Accelerator (see handout)
* Provider sends invoice to OSE

https://buildingenergyscore.energy.gov

>> SEATTLE
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ASSESSMENT: Your Provider Report to Owner

* After Assessment is complete, your own report to
Owner
* |dentifies “Corrective Actions” to meet BTU requirements

« Recommendations additional opportunities (Capital
ECMs, other O&M, Renewal, etc.)

* Your firm, owner staff or other vendor might implement

* Report needed for SCL Basic Tune-Up incentive

PROVIDER
REPORT TO

OWNER

>> SEATTLE
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ASSESSMENT: Accelerator Deliverables

v'Building Assessment by 8/30/2018

v'Complete Asset Score data collection (15 days

after assessment)

v'Building Assessment incentive issued to

Building Owner

>> SEATTLE
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Accelerator Overview — Implementation Phase

1 - GET STARTED

PROVIDER
TRAINING

TUA PROVIDER

AGREEMENT

TUA OWNER
APPLICATION

2 - ASSESSMENT

SCL PARTICIPATION
AGREEMENT —

ON-SITE BLDG

If interval meter
VIRTUAL ENERGY
ASSESSMENT

- J

ASSET SCORE

DATA COLLECTION

PROVIDER /

OWNER SOW

SEATTLE
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ASSESSMENT
PROVIDER REPORT
TO OWNER

3 - IMPLEMENTATION

TUA SUMMARY
REPORT TO OSE

INCENTIVE
PAYMENTS




IMPLEMENTATION: Options

A. BASIC TUNE-UP Meet BTU
Required Actions \

B. TUNE-UP PLUS g TUA SUMMARY
+ Standard 5 REPORT
Capital ECMs
PSE CBTU

TUNE-UP +

LI~ Future Upgrades
RENEWAL ALT. COMPLIANCE

\ Comprehensive ——> LU NICHOR:
Building Upgrade 2020 OR 2021

>> SEATTLE
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A. BASIC TUNE-UP INCENTIVE Incentives

per SF

)} Seattle City Light

O Up to $0.12* per SF
. $.03 per SF City Light incentive for on-site o
Building Assessment 75,000 SF Building
.« Up to $9,000 Total

. i,cqc?ogngr SF City Light incentive for Required . $2.250 after

: assessment
O Complete all required corrective actions for . » Up to $6,750 at
Seattle Building Tune-Ups & submit Summary ______ c QT_F_)_I_e_t_i_q_r_l ______________
Report
OPilot test of Virtual Energy Assessments
* Available for ~60 buildings w/ interval
meters *Incentive capped at 70% of tune-up costs

>> SEATTLE
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B. TUNE-UP PLUS INCENTIVE Incentives

per SF

Gy Seattle City Light

O Basic Tune-Up (up to $0.12 per SF) 75 000 SF Building

O PLUS Capital ECMs (SCL or PSE) with g * Up to 59,000 Total
: : .o $2,250 after
incentives based on standard programs ;

i assessment

* Lighting, HVAC, etc. '+ Upto $6,750 at
| completion™

* Advanced Rooftop Controller Rebate '+ ECM Example

. Standard SCL lighting
retrofit covers 40-70%
of project cost

________________________________________

* PSE incentives as applicable

*Incentives capped at 70% of tune-up costs

>> SEATTLE
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B. TUNE-UP PLUS — CBTU OPTION
@PUGET
SOUND
ENERGY

* Building has significant heating and/or
cooling natural gas use?

* Does owner wish to pursue a more
comprehensive commissioning approach?

* Pre-approval by PSE & use of PSE approved
provider required.

PSE CBTU

. Discussf first \{vith PSE to see if gas use anql ASSESSMENT
potential savings qualifies — then work with AGREEMENT
City Light.

>> SEATTLE
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C. BUILDING RENEWAL — DEEPER SAVINGS

Resources for up to 25 participant buildings pursuing deeper
energy savings through building renewal at three levels of
project engagement.

* SPARK Analysis

* Technical Assistance for Goal
Setting/Lighting/Controls
Retrofit Evaluation/Envelope
upgrades

* Engineering Analyses

 SCL and PSE standard
incentives could apply for

deep retrofits INTEGRATED DESIGN LAB

>> SEATTLE
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IMPLEMENTATION: Options

A. BASIC TUNE-UP Meet BTU
Required Actions \

B. TUNE-UP PLUS g TUA SUMMARY
+ Standard REPORT
Capital ECMs
PSE CBTU

TUNE-UP +

C. BUILDING / Future Upgrades
RENEWAL ALT. COMPLIANCE
FORM TO OSE
—

\ Comprehensive
Building Upgrade 2020 OR 2021

>> SEATTLE
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IMPLEMENTATION: Accelerator Deliverables

v'Send complete TUA Summary Report to OSE by June
30, 2019 or sooner

v'Complete all utility deliverables needed for incentive
payments to building owner

v'Final Tune-Up incentive $ issued to Building Owner

v'Additional incentive S if enrolled in Tune-Up Plus or
Building Renewal

>> SEATTLE
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Accelerator M & V of Buildings

* About 10% of buildings will be asked :
to participate in Measurement and -
Verification (M & V) \'—""

* Goalisto look at projected vs.
measured savings.

* May require one or more site visits to
set up & retrieve data loggers.

* Results will not impact utility
incentives.

>> SEATTLE
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Accelerator — Evaluation & Refinement

Program Final Report to DOE

* Energy and GHG savings analysis for program impact

* Pre and post tune-up energy use by fuel source (as available)

* Effectiveness of Asset Score as an analytic tool

* High level review of tune-up measures implemented

* (Qualitative assessment of what motivated owners — tools,
support, data, incentives.

e (Case Studies

Program Refinement and Scalability

« Recommendation for establishing long-term owner assistance
and engagement

 Recommendation to OSE for Building Tune-Ups Rule updates

>> SEATTLE
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Data Privacy

* All building data in public reports will be
anonymized or in aggregate groupings.

* Building owner, service provider names
and identifying project details will only
be used with permission.

* Personal information is subject to
Washington Public Records Act, and may
be subject to disclosure to a third-party
requestor.

>> SEATTLE
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Helpdesk Support from SBC

Help Desk Hotline
206-800-7211

Help Desk Email
accelerator@seattle.gov

=R SMART
i) BUILDINGS

CENTER aproject of NEEC




* Financing options under consideration

* Service Provider agreement

* Sign-up buildings to participate!
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QUESTIONS ?

»
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TUNE-UP ACCELERATOR
SUMMARY
REPORT DEMO

»
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15 Minute Break
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DOE Building Energy
Asset Score

PRESENTED BY:

Richard Fowler and Juan Gonzalez, PNNL \ﬁ/

Energy Asset Score Technical Support Pacific Northwest U.5. DEPARTMENT OF
asset.score@pnnl_gov NATIONAL LABORATORY E"ERGY
buildingsenergyscore.energy.gov

Prowdly Operated by Baieie Sirce 1965
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Learning Objectives and Course Outline

Learning Objectives
 Awareness of the Asset Score tool

* Understand basics of data collection, tool navigation, data entry,
and score reports

* Insight into tool best practices
* Know where to go for help and additional resources

Course QOutline

. Introduction to Asset Score
II. Data Collection

lll.  Using Asset Score: Entering Data and Generating Score
Reports

ASSET SCORE

SEATTLE
BUILDING TUNE-UP ACCELERATOR




What is Building Energy Asset Score?

* Free web-based tool for
assessing the physical and
structural energy efficiency of
commercial and multifamily
residential buildings

Lighting |Lighting

Control(

e Evaluates building energy
“assets”: envelope and major
energy-related systems and
equipment

 |dentifies opportunities for
improvement

SUILDING ENERGY
ASSET SCORE
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What Does the Asset Score Tool Do?

* Generates an energy asset score
and produces an asset score T ——
report = 9.0

] — A
= ([T =

Potential 7 5 ¢ Ao

Score . = o == 5 (===

e 8 :%..:’_ i
Estimated 0 .

Current . SIS T R R SR
score 0.0 e 24% S ENERGY

1 2 3 4 3 6 7 ] 1 0

Uses
LESS
Energy?

Uses
MORE
Energy

High-Efficiency

: )

ASSET SCORE
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Asset Score Scale

Current
Score

1 2 3 4

6.0

Potential 7
Score -

sovings 24%

Uses
MORE
Energy

Key components:

* Shaded 10-point gradient represents a building's efficiency

* Current Score
e Potential Score
e Estimated savings

>> SEATTLE
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High-Efficiency

10

Uses
LESS
Energy?

a
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Why was the Asset Score Tool Developed?

* Expand nationwide awareness of opportunities to invest in building
energy upgrades.

e Quick, easy to use tool to help guide energy improvement decisions
and investments.

* Not intended as a replacement for building energy usage
benchmarking or building energy audits, but a complimentary tool

* Help make your job easier and faster

* Thousands in savings identified to date by users such as NOAA,
Murphy & Miller, Inc., Missouri Department of Economic Development

a

ASSET SCORE
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Asset Score and the Tune-Up Accelerator Program

 Why is Asset Score a part of the Tune-Up
Accelerator Program?

* What will DOE/OSE do with the collected data?

SOUILD sey
ASSET SCORE
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How Do | Score a Building?

Three Steps:
1. Collect Building Data During “Assessment” Phase
2. Enter Data into the Asset Score Tool
3. Generate an Asset Score Report

a

ASSET SCORE
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Data Collection Method and Forms

Enis n;:,rl“ ncy &

ENERGY it e argy
e Perform a building walkthrough e s e et g P o

FIELIT THADED GREEN ARE FECIISED

LI AL VLS AR T
ST I APPLICASLE

e Record data

Dhata colbecied by

Emai, prons

 Asset Score Data Collection Form: S E—

HOW TO USE THIS DATA COLLECTEON FORM

i Yo, is inspnded 1 aoilate your 430 *\:u--c-' md aoks cobely Wi T Gar iertaos of the Engy
Fonh Seening Teal h.s-.-w & Tosl rquises i wiar 15 -

Short form: minimum required data " ;::.,::-::::.t _-a"-ﬂ?:-ﬂ‘:?'n:::‘:-«-;'-‘wf:-‘-==fé.’:1‘?-f‘.':-i'='-=-“f:=-'~?~i“.

fields necessary to generate an Asset T RS ——
Score; simple building and limited R

knowledge of asset details DIV

B g G in order
pm-uu-mcn — '\A‘hmm e nunu.- hmmnTm{q&-m
& darabase oF ENEy-FFIT origerain s and PEEGITINGE (a5 00 AT Sukling araTaEE
Dridead of yai ol SONSLLSEeS Bnd EEabah

Adcitaznal guidancs ngarding Assel Seofe npuls My B lsund in the Asss Scone Help e

Long form: all building shapes, mixed S —————
use types, complex HVAC systemes, all
tool input fields mr—— B

https://buildingenergyscore.energy.gov/resources

ASSET SCORE
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Data Collection Long Form

r-qu ﬂ.

* Complete electronically f"E"f"'“

or print out and e
complete manually | ==

* Organized to match the
data entry steps in the SIS i

=]
]
1] Erdertanc b mformation nc u:lvu is regarsing e bukdng's comatructios sEssmbly oot
sl ylagnin M.:ril_ wals, ooy and i c.' Y BynEme. (HVAC lghsing, hon swaies peism
2] CTreate cne or more bioc preaent the culding v geomery and configuration; and
& Ak Lo = arvr YT

* All fields shaded in green mm“.,...
are required S ——————

s B0 ANCETBoRd 1D DiEredy inkemation K he ooiongl ding ek whans pealatl n order o
gensrais a mors socurais Loors VWhen cptonal desa s b blink, the st Scorng Tool quenes
dacsbase of aNETgy-FrEIT GRigeraiony. and PEEGITINGE 5 0 AR Bukling AT MR

* Fields shaded in yellow —

Adcitaznal guidancs ngarding Assel Seofe npuls My B lsund in the Asss Scone Help e

are only required if s
applicable e S

ASSET SCORE
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Data Collection Form - Required Fields

Required input fields for the following sections of the
Data Collection Form and the Asset Score Tool include:

* General Building Information: Year of completion; gross floor
area; location; building use type

* Construction Properties (Envelope components): Roof, exterior
wall, and floor types; fenestration types and window to wall ratio

 Lighting: Fixture and mounting types, lamp wattage and lamps
per fixture (to calculate lighting power density)

* Heating and Cooling: Heating and cooling source, distribution
equipment type

 Geometry: Building (“block”) footprint shape and dimensions,
number of floors, floor-to-floor/ceiling height, orientation

a

ASSET SCORE

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Building Blocks

Graphical representations of your building’s footprint
and shape

Block 2

a

ASSET SCORE
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General Building Information

* Accounts for the age of the building, its size, location, and use
* Building use type

* Select from the 19 available use types

* Make note of the square feet for each use type

* For mixed-use buildings, choose up to 5 use types. Each use type
must be >2500 sq ft and >5% of the total building GFA

e See Use Type handout to compare to Tune-Up selections

Block 2

Block 1

= )

ASSET SCORE
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Construction Properties

* Physical characteristics of the R =
building envelope: roofs, floors, |**===== ==
walls, fenestration types ———— ——

. —— e p—

* Thermal properties SEE R T, R

o s i e e | e ——
 Surface entries for walls and

windows

* Window to Wall Ratio: calculate
manually (continuous), or have
the tool calculate (discrete); may
use estimates

)

ASSET SCORE
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Lighting

wattage

Fixture Lighting type

Total Number of
Fixtures

% Area
Served

Occupancy
Controls
(yes/no)

Compact fluorescent

Fluorescent 75

Fluorescent T5 - High Output

Fluorescent T8

Fluorescent T8 - High Efficiency

Fluorescent T12

High-pressure sodium

Incandescent/Halogen

=|lT|@|=~|®|a|o|T|w

LED

J Mercury vapor

k Metal haide

SEATTLE

>> BUILDING TUNE-UP ACCELERATOR

* Asset Scoring Tool needs a lighting power density
(watts per square foot) value for each block

e Lighting fixture types and numbers, lamps and

* Total # of fixtures vs. % area served: percent
served is simpler and quicker in most situations

——

a
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HVAC Systems

 HVAC System Types: helpful for data entry
and/or if additional details are unknown

* Heating and Cooling Sources: Complete
plant loop pages as necessary

* Equipment Details: Additional settings and
options may be configured for quantity,
capacity, efficiency

* Distribution Equipment (AHU vs. Zone
Equipment): Additional settings and options
may be configured for fan motors, controls,
etc.

* Enter closest match if equipment or system is
not listed, or see Users Guide or contact Help
Desk for advice

https://help.buildingenergyscore.com

>> SEATTLE
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Building Operations

e Optional: Inputs are not
used to calculate the
building’s Asset Score

* Used to identify upgrade
opportunities, which are
considered in generating
the potential score

* Operational and Equipment
Sizing Assumptions:

Building Operations FIELDS SHADED GREEN ARE REQUIRED

nformation about your building's operations can help inform the Scoring Tool's recommendations for energy efficiency
upgrades; however, this information will not be used to calculate your bullding's curment asse

it score

Miscellaneous electric load

Wi

Miscellaneous gas load

St

Total oceupants

Prowide weighted average of full-time equivalent occupants. If this building indudes use types not listed in the cument
wersion of the ftool, EXCLUDE occupants associated with _that porfion of the building

Setpoint, heating

Setpoint, cooling

°F

Operating Hours

Opening time - closing time (weekdays) -]

Opening fime - cloging time (Saturday) i

Opening _time - cloging time (Sunday) i
Elevators

Elevator Type )

Buildings with fawer than & floors typically hawve hydraulic elevators. Hydraulic

Buildings with & or more floors typically hawve traction elevators. Traction

Number of Elevators

ear of Manufacture

| Block name(s) jseepage 11)

https://buildingenergvscore.energv.gov/assets/energy asset score

assumptions.pdf
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How Do | Score a Building?

Three Steps:

2. Enter Data into the Asset Score Tool
3. Generate an Asset Score Report

SUTLLIN NERGY
ASSET SCORE
>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Asset Score Tool

Create an account, register, log in:
https://buildingenergyscore.energy.gov

Energy Efficiency &

U.S. DEFARTMENT OF
ENERGY Renewable Energy

Asset Score

Building Energy Asset Score » Asset Score Home
Log In Q
Email

Password

Forgot your password? | Register

BUILD NERG Y
ASSET SCORE
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Create a Building

Quick Start Guide -- 6-Step Process

https://buildingenergyscore.energy.gov/assets/asset score quick start guide.pdf

Step 1: Input Basic Building Information

Step 2: Identify Building Use Types

Step 3: Create Inventory of Building Features

Step 4: Create a 3-D Image of the Building

Step 5: Assign Use Types and Components

Step 6: Score your Building and Review Asset Score Report

New Building

>> SEATTLE
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Steps 1-3: Input Data

Step 1: Input Basic Building Information (optional: may
import from ESPM)

Step 2: Identify Building Use Types
Step 3: Create Inventory of Building Features

New Building (7]

New Roof

el

Beick. Ston
Brich Stone on stesl fra
Brich/Ston

New Floor (2]
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Step 4: Create a 3-D Image of the Building

New Block (7]

MNarme” Block 2

Humber of Floors®

Avg. Floer-ta-Flear Height” n
Avg, Floorto-Cedling Height” B0 it
Oirientation” i * Froen Maorth

m Hezhape L-shape T-shape Us=shaps

Total Block Floor Area: 02

Toggle block Change i . =i
snapping camera angle w

+ *
A & =] < O N 5 E W
G Cremle Block
4
Toggle block Zoom Qut  Free moving Building face view
spacing guides camera direction options

a

ASSET SCORE
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Step 5: Assign Use Types and Components

* Drag and drop assets ———
onto blocks

* Click blocks to add

details for surfaces,
lighting, HVAC, water
heaters

Surface 3 Construction LT

Block 2 HVAC Systems
Nama*®

Surface 3 -
Tharmal I o Loyt s T
S— Wah 2 -
| Perimetsr Zors Depth |
WhDOWS Window 1 "
Window layout’ e : Primary Heating/Cooling System
i h ¥ | Cenral Furacs Mabural Gan

Mumbaer af
wndoen.

Hasght

= )

ASSET SCORE
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Step 6: Score Building and Review Score Report

Example Building - Mi... [ =4,

Building Information

ABC Streel

* Review inputs
e Select Score button

 Wait for Email notification
Patential 1.0

* My Buildings page status icons
* Download report

* Return to edit mode
* Duplicate buildings

g 34%

& [ [ ][] ]

a

ASSET SCORE
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Asset Score Report

* Review score results and report sections

* See score report and building upgrade guides for
details — available from the Resources page

Overall Building Score Upgrade Opportunities  Structure and Systems Building Assets

COMMERCIAL BUILDING 3 IMMERE
EMERGY ASSET SICCIRE EN ERG"I' .ﬁSEET SCGRE

" ENERGY %ﬁ_ 'EE-&% e T T e 1 Ry — ESEINES TS ENEmaY SRR EemimneeiETEr o ENERGY
= T

ASSET SCORE
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Creating Contacts and Sharing Buildings

Share buildings with contacts: New Search

Enter either the user's last name or email address:

* Add Contacts
* Share Buildings

Contact?

I“

ﬁ BUILDINGS ~ MANAGE ~ HELP ~

My Contacts

== Add Contacts

First Name Last Name Email

Richard Fowler richard. fowler@pnnl.gov

Outgoing Requests Incoming Requests

First Name Last Name Email Actions No Requests Found

Asset Score PNNL asset.score@pnnl.gov BUILDING ENERGY .
= Asset Score Building(s) were successfully shared.
Q Search for contacts

ﬁ BUILDINGS ~ MANAGE ~ HELP ~

Share Buildings
\

ID  Name State City Active Score  Simulation Date

3070 | Upload test 2 2565 |2017-03-09 11:57 PST _n
3071 | Upload test 3 3575 |2017-03-09 11557 PST _n

ASSET SCORE
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Using Asset Score with the Accelerator Program

* Share building entries with the Tune-

: \I\ Seattle
PEAi csgcfle[c?togProgram. see handout cl\ll'\\ Office of Sustainability

. . _ & Environment
* Options for help with entering data:
contact Nicole Ballinger, Building Tune-
Up Accelerator Program Manager

BUILDING ENERGY

ASSET SCORE
UPGRADE OPPORTUNITIES
° W h e re to go fro m h e re ? Building Name: Example Building - Single Use Gross Floor Area: 100,000 ft2
* Take action on recommended upgrades _ =
* Identify opportunities for deeper energy e i
savings analysis and goal setting e = =

e Building Renewal - University of
Washington Integrated Design Lab

INTEGRATED DESIGN LAB
w UNIVERSITY of WASHINGTON // W

ASSET SCORE
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Future Asset Score tool feature: Audit Template

e Collect, store and report building energy audit data
* Includes fields present in an ASHRAE Level 2 audit

e Audit data report may be submitted to cities to
demonstrate audit completion

* Report includes calculated tables and charts
outlining building energy use

e Contact asset.score@pnnl.gov for beta access

BUILDING ENERGY
AUDIT DATA REPORT

ERG

C
o SAV

NGS OPPORTUNITIES

g Name Crty of Atlanty Example Busang

Patage Totad Comt Pot. oty Fumd 08 01 Waasrs  Potentid  Wwsnars N
[ Cwmant  Sovongn ont e ~
Mesarg C oot

s o~

e e e ~ =
i bowr *1 =3 ey e
v LA v wo o e
' g 1=
e e e 20
- S 3 %0 e
[e
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BUILDING ENERGY
AUDIT DATA REPORT

BUILDING INFORMANION

123 Man Crons Fir Arwa 414,000 SsgOe 3

Wamhegon. 200¥ You Bur " Sohmare Peieme 210

AUDIT TEAM

Enargy Servaes e

123 Pank Srewt

Washggon, DC 200

poaibe St

DATA SUMMARY

T e . erer e $0m G etered 85 T Dukdeg Asset Score) K, Sevicped by P 208
Natoral Latoramory PANNL) o e U 5 Degarymert of Erergy (00E) Asset R b hiddiiad

mrerang Pe physca and ks, o iy rendert s buidegs | o tacklne

Tosreprt ooy ¢ ABAGACCA S 31

mmm
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Additional Resources

* Resources page
https://buildingenergyscore.energy.gov/resources

* Asset Score Help Desk
https://help.buildingenergyscore.com/

* DOE FAQ page

https://energy.gov/eere/buildings/building-energy-asset-score-frequently-
asked-questions

e Handouts
e PNNL and OSE staff

: )

ASSET SCORE
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Conclusion

* Review objectives
* Thank youl!
* Questions?

a

ASSET SCORE
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ASSESSMENT: Asset Score Incentive Options

A - $600 Incentive to Provider -
* Return completed PDF form to OSE no = p—
later than 15 days after Assessment
* Provider sends invoice to OSE

* Asset Score Report provided to you and
Owner.

B — $1,000 Incentive to Provider
* Enter data into online tool, run report & provide to Owner
* Share online report with Accelerator (see handout)
* Provider sends invoice to OSE

https://buildingenergyscore.energy.gov
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Program Partners

. Seattl SEATTLE
\ Seattle -
QI;\ Office of Sustainability QB bwldlng
& Environment tune- UPS
INTEGRATED DESIGN LAB SMART
N\ UNIVERSITY of WASHINGTON // YAT E%E BUILDINGS
CENTER aproject of NEEC
Pacific North N o T
e )} Seattle City Light
Proudly Operated by Baflelieé Since 1965
U.S. DEPARTMENT OF Energy Efficiency &
EN ERGY Renewable Energy
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Observation & Data-Driven
Building Re-Tuning Training
for Seattle Buildings

PRESENTED BY:

S ted by:
Duane Lewellen PR y‘»’/
Smart Buildings Center Pacific Northwest

NATIONAL LABORATORY
Proudly Operated by Baflelle Since 1965




Goals for this portion of training

* Review building Re-tuning best
practices for non-BAS and BAS
applications

* Discuss applicability to buildings in
the City of Seattle
* as requirement for buildings >50K SF

* encouraging re-tuning as a best
practice in buildings <50K SF

* Provide opportunities for attendees
to ask questions and get clarification
on the re-tuning process and the
SBTU requirement

>> SEATTLE
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Life Cycle of Retro-Commissioning/Re-Tuning

Typical commercial building behavior over time

/

{

o)

e

o

=

=

(7,]

{

o

o

>

20 .. . ) :

CICJ Periodic Re-tuning Continuous Re-tuning
w Ensures Persistence Maximizes Persistence

Time
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Definition

o]0)
=
=

q0)

|
_|

o]0)
=

-

D)
T

)
el

0]
=
O
j=;
o

-

)

=
O
o

C
RS,
+

O

>

|

)

Vp)
O
@)

Case Study - Site EUI (kBtu/SF)

-

Re-tuning

- ¥102/T/1T

. ¥102/1/6

. ¥T0T/T/L

- ¥T0T/T/S

- ¥T0T/T/€

. ¥T0T/T/T

. €T0Z/T/1T

. €T0T/1/6

. €T0T/T/L

N )

_ €T0¢/1/S

. €T0T/T/€

. €T0T/T/T

. TT02/T/1T

. ¢102/1/6

. TT0T/T/L

. TT0T/1/S

. TT0T/1/€

. TT0T/T/T

- TT0T/T/L

- TT0Z/T/S

- TT0T/T/€

- TT0T/T/T

. 0T0Z/T/TT

. 0T0C/1/6

. 0T0T/T/L

. 0T0Z/T/S

. 0T0T/T/€

. 0T0Z/T/T

. 6002/T/TT

. 600¢/1/6

. 6002/T/L

. 6002/1/S

. 6002/T/€

 6002/T/T

. 8002Z/T/TT

. 800¢/1/6

_ 800¢/T/L

800¢/1/S

65

60

55

50

45

o
<

SEATTLE

>> BUILDING TUNE-UP ACCELERATOR



Summary of Meta-Data Results Relevant to Small- and Medium-

Size Buildings without Building Automation Systems

Small Office
Medium Office
Supermarket

StandAlone Retail
Primary School

1% 0% 1% 1% 0% 0%
6% 12% 9% 12% 8% 10%

EEMO1: Re-calibrate Faulty Sensors

EEMO5: Supply Air Temperature Reset 11% 4%
EEMO7: Exhaust Fan Control 3% 1% 2% 1%
EEMOS8: Static Pressure Reset 4% 0%
EEM14: Hot Water Temperature Reset 5%
EEM15: Minimum VAV Terminal Box Damper

Flow Reductions 19% 6%

12% 10% 11% 13% 16% 12%
6% 8% 10% 12% 6%
0% 1% 2% 1%

EEM28: Optimal Stop

>> SEATTLE
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Summary of Meta-Data Results Relevant to Large Buildings with
Building Automation System

Large Hotel
Secondary
School

Large Office

EEMO1: Re-calibrate Faulty Sensors

EEMO7: Exhaust Fan Control

EEM10: Chilled Water Differential Pressure Reset
EEM11: Chilled Water Temperature Reset
EEM13: Hot Water Differential Pressure Reset
EEM14: Hot Water Temperature Reset

EEM28: Optimal Stop
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Data-driven Re-tuning

* Approach: use the building’s
building automation system
(BAS) to identify and correct
building operational problems
that lead to energy waste

* For buildings with BAS

* Typically 50,000 square feet or more

* Front-end data drives re-tuning
process

>> SEATTLE
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Common Re-tuning Measures:

PNNL Meta Analysis of 100 Buildings

No discharge temperature reset

No static pressure reset

Lack proper schedule for exhaust fans during warm-up
Lack proper schedule for AHUs & lack schedules for fans
No chilled water temperature reset

Lack occupancy based controls for common areas

No Chilled water differential pressure reset

No hot water temperature reset

Improper mininum outdoor air setting during warm-up
Faulty sensors

No photo sensors or improper location

Improper dead bands

Improper heating/cooling set points

No night set backs

Lack automatic lighting controls

No hot water differential pressure reset

0% 20% 40% 60% 80%
Building [%]
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Building Tune-Up Focus Areas With BAS

= Occupancy Scheduling

= AHU Discharge Air Temperature Control

= AHU Discharge Air Static Pressure Control
= AHU Heating and Cooling Control

= AHU Outdoor Air Operation

= AHU Economizer Operation

= Zone Conditioning

= Heating Plant

= Cooling Plant

= Meter Profiles
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Observation-Driven Building Re-tuning Training: Definition

Building re-tuning is a systematic process to identify and
correct no/low cost operational problems that lead to

energy waste

*  Many of the recommendations for efficiency improvements
will be prescriptive

-
e

2015/07/210:52

~
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Observation-Driven Building Re-tuning Training: Approach

It will use a four step approach

1. Initial data collection phase: Collection
of information about the building

2. Investigation phase: Building walk
down to identify and characterize the
building operations

3. Implementation phase: Application of
prescriptive re-tuning measures

4. Documentation phase: Reporting of
measures implemented and calculation
of energy savings
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Initial Building Data Collection

| A8 c D E| F 6, H
. Tune-Up Accelerator Summary Report
Tune Up Accelerator Summary Report : s suonemommnon
4
5 | BUILDING
6 A1 Name
“ - . . 7 |
A. General building information 5 | == — ]
10/ A3, City of Seattle Building ID 7 ':'m!'"e"'"‘p'“s.e_c;:::ﬁ:h
1 h| —
12 {At.. Portfolic Manager Building ID 1 E:z;:f;?;?@'ﬂ::;f:;::ﬁ:h
M . . 13| the buildina address & name.
B. Tune up specialist credentials
15 OWNER
16 As. Firstname A6. Lastname
17 | | |
. I d . h . . 18 | [A?. Company/Organization/LLC ]
B 19
C. Building characteristics D
2 [ ] J
22 | Aao. Zip Code
23 [ |
. . . 5 T
D. Benchmarking validation 1
26| A12. Phene
27| [ |
28|
K ITH . 29 MANAGER/OWNER REPRESENTATIVE (or insert "Same as above”)
E. Utility billing analysis e Ry Serorss |
31
32 | Aas. If not owner, role with building (e.g. property manager, facility manager, etc.) |
33
34| A16. Company/Organization/LLC
35 [ |
36| A17. City A18. State
37| [ |
ECY A1g. Zip Code
39 [ ]
40 | A20. Email
4| [
42 A21. Phone
43| \
2
45|
6 | Next page >>
47 |
48 " -
» Instructions A. General Building Info B. Tune-Up Specialist Info (e
Readv
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Basic Building Information Resources...

* Size, age and type of building
* As-built and construction documents

O&M Manuals, Sequence of Operations (SOO)

Types of equipment, recent repairs

Equipment maintenance schedules

Review logs (e.g. tenant complaints, etc.)

Construction or changes to the building

Building occupancy/equipment schedules

Use/mission of the building

Meter data (Utility for Electric, Gas, Oil, etc...)
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AeRertfolio Manager Data Export

MyPortfolio Sharing Reporting  Recognition
1234 Broadway St Not eligible to apply for ENERGY STAR Score (1-
Mlas FNERGY STAR 100)

1234 Broadway St, Seattle, WA 98112 | Map It Certification

Porifolio Manager Property ID: 3859345 Current Score: 93

‘Year Built: 1984

/ Edit Baseline Score: 96

Summary ! Details Energy Water Waste & Materials Goals Design

Property Profile (Changes coming Fall 2017) BT # Change Time Period
This section will be deleted in the Fall of 2017, except Metric Mov 2042 (Fnerav. - & Dec 2013 & -
for the property photos which will remain. More
information. ENER

R Sharing this Property

Source
2 People Have Access to this Property
Site EI
w Ty wee FTRE Engrg' Name «  Permissions +  Action
Erittany Price e a5
(eshworkshop123) Property Data Administrator | | want to_ v |
Puget Sound Energy
Qe
MyData Exchange Data |Iwant to... v |

Shared by Brittany Price

(ESIOPERATOR)

g Copy Property 1@) Transfer Ownership & Download Property to Excel
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Utility Billing Analysis

|A|B € D E

E. BILLING ANALYSIS

WATER
1 . A n n u a I Wa t e r u S e Review and evaluate water billing data for the previous 2 calendar years to identify indications of potential water leaks.

Plot monthly water usage to determine if water use over time has varied significantly without explanation.

R W

2 . I r r I ga t I 0 n Wate r u S e : E1. How much water does this building use annually?

CCF
10 E2. How much water is used forirrigation annually (if known)?
11 CCF
12 E3. Examine and explain any seasonality in water usage.
3. Seasonal water use 1
14

variation a e

Review monthly energy usage patterns. Plot and evaluate monthly energy usage to identify anomalies and to identify
seasonal patterns that indicate heating and cooling loads.

17
18
4 * M o n t h I y e n e rgy u S e 19 E4. Approximately what percentage of energy use is space heating (last 22 months)?
1 —
p a tte r n S 21 Es. Approximately what percentage of energy use is space cooling (last 12 months)?
22
23 E6. How did you calculate the above percentages for space heating and space cooling?
24 For example, possible derivations of energy
0 I h . & 25 use include:
--estimation based on typical end use
5 . n n u a e a t I n g 26 proportions and building annual use;
27 --simple graph of billing data to determine
. 28 seasonality and estimate baseload and
cooling energy use :
30 --existing energy model of the building;
--regression analysis of billing data;
31 --submetering of building end uses;
32 --other industry approved method.
33
~n
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Utility Billing Analysis - Cooling

Base & Seasonal Loads - Cooling

Electricity Consumption

Air
Conditioning

Base
Load

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
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Utility Billing Analysis - Heating

Base & Seasonal Loads - Heating

Headquarter Energy Consumption
Baseyear 2000

60000

50000
40000

30000
Heating

Energy Consumption (kW)

20000 -

Base load

10000 -

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Small/Medium-Sized Building Re-tuning Training:

Major Focus Areas

1. Heating, Ventilation and Air-Conditioning Systems and

Controls A
2. Lighting System and Controls t
3. Domestic Hot Water

4. Water Use

5. Building Envelope
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Observation-Driven Building Re-tuning Training:

Basic Energy Management Principles

If you don’t need it, turn it off
* Ifyou don’t need it at full power, turn it down

*  Make “smart” energy decisions when adjusting
systems to the real building needs

* Save energy without negatively impacting the
comfort of the occupants

Thermographer
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Building Walk Down: Investigation Phase

* This is the second step in the building re-
tuning process — the Investigation Phase

* Information collected in this step is used
to identify the operational problems and

energy saving opportunities that are fed

into the plan for implementation of re-
tuning measures
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Reminder: Sample Size Tune-up Mandate

* In buildings where there are multiple pieces of
similar equipment, the City’s mandate requires:

* Minimum sample size of at 12%

* But no fewer than a sample size of 10 for buildings
<100,000 sf and no fewer than 20 for buildings
>=100,000 sf

o

VAV Terminal Units

Hydronic Heat Pumps
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Building Walk Down: Guidance

* While walking down to investigate the
building’s condition and operations, be vigilant,
use your senses — look, listen, smell and touch
(be careful!)

* |If possible, perform the walk down during both
occupied hours and unoccupied hours

* A lot of energy waste typically occurs during
unoccupied periods and holidays

* Walk down at least once during the heating
season and the cooling season

* Log all information on the log sheets — this will
help you calculate energy savings

>> SEATTLE
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“You can
observe a lot by
just watching.”

—Yogi Berra




Building Walk Down: Tools to Carry
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Building Walk Down: HVAC Systems and Controls

HVAC

E HVAC - HVACSystems
ystems an .
Controls E(Eonf)ml.zers

~* Distribution systems
* Pumps
* Thermostats

Seattle Building
Tune-Ups Rule:
Table1: 1.a-g & 1.
Table2: 1.a-c& 1.e

Tab G on Report
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11 HVAC Assessment Elements —Directors Rule Table 1 (Tab G

on Tune-Up Accelerator Summary Form)

1. Equipment scheduling

2. Review setpoints

3. Review reset schedules and setpoints

4. Review optimum start/stop if applicable
5. Sensor calibration (critical sensors)

6. Controls functional testing

7. Simultaneous heating and cooling

2. Air balance issues

9. Ventilation
10. Identify any “rogue” temperature zones on multi-zone systems

11. Recommended maintenance, cleaning and repair

SEATTLE
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HVAC Equipment Scheduling

* Small/medium-sized commercial buildings
typically lack central controls

* Typically have wall mounted thermostats to
control both heating and cooling systems

* While surveying the thermostats and their
capabilities, check:

— Type of thermostat?

— Mechanical or digital?
— If digital, is it programmable?

— If mechanical, replacing it with a programmable
digital thermostat will save energy, if it is
properly programmed
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Occupancy Scheduling: Set back for Unoccupied Hours?

Duct static pressure
2.0
1.8
1.6
14
- .
= 1.2
£ 10
2 o8 Bad Operation: No night setback for office building
g 0.6
; 04
= 02
wn
0.0
= = = = = = = = = = = =
< < (a1 2 < < (a1 (= =T =T (a1 (2
b= = = = — = = = - = = b=
o~ S o~ S p & i < o = e =
= = = - Q = —~ - o = = =
e = = = = @ . @ it - " -
s 2 § 2 g £ S 2 3 2 3 =2
= = — — <= <
During unoccupied hours, the system should be set back so that the system does not
continue to operate

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Equipment Scheduling — BAS Trend Data

Pump On/Off Status

=
|

Use BAS trend data or
data logger to verify
start/stop scheduling
of fans and pumps

Status (0=off, 1=on)

e e e e e e -

Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon
Date

o
|
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Building Walk Down:

HVAC System Controls — Thermostats Optimal Start

* Optimal Start (OS) is a feature that can save energy over traditional
scheduling programs

* Most schedules are configured to start the HVAC system at the time it
would take to heat or cool the space under worst case conditions

* OS will automatically “learn” over time, the optimum time to start the
HVAC system to bring space temperatures within 1 to 2°F of occupied
requirements at the start of the occupied time period

Potential Savings

I_—A_\

Early Start Time Normal Start Time Early Vacancy Time
= 5AM = 7:45 AM =5:30 PM

2am 4am 6am 8am 10am 12pm 2pm 4pm 6pm 8pm 10pm
SCHEDULED OCCUPANCY
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Review Setpoints

Zone temperatures
Discharge air temperature
Discharge air pressure
Minimum OA
HW & CHW supply
Condenser water supply
Differential pump pressure
Economizer changeover
OA lockouts

. Miscellaneous equipment such
as exhaust and process driven
systems (elevator machine
rooms, data rooms, garage
exhaust, etc..)

OO NOUhWNE

[ERY
o

Set or adjust to optimize function and
energy efficiency — Use your judgement!

SEATTLE
BUILDING TUNE-UP ACCELERATOR




Review Reset Schedules & Setpoints

1. HW loop temperature

2. CHW loop temperature

3. HW loop differential
pressure

4. CHW loop differential
pressure

Boiler return watertemp

190

Boiler return temp comparison

170 1

150

130

= Condensing boiler

- Conventional boiler

Moncondensing mode \

110 +

90

=

s
Condensingmode i y
o
-15-10 5 0 5 10 15 20 25 30 35 4D 45 50 55 60 65
Qutdoortemp

Set or adjust to optimize function and energy efficiency — Use your

judgement!

SEATTLE
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Sensor Calibration

Check sensor error for critical sensors

1. Outside air temperature

Discharge air temperature

3. HW loop supply & return
temperature

4. CHW loop supply and return
temperature

5. CO2 sensors

6. Condenser water supply and return
temperature

N

Identify where sensors should be replaced. Adjust or recommend
replacement as required.
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HVAC Controls Functional Testing

Relief-air

Damper
, Rt_f.-turn Lsgend

Air @) = Temp. Sensor

>> SEATTLE
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) = Humishiy Seror Functionally test all
. § [ = RTU Equipment .
I Gerifiand modes of operation
Ret irD .
Outdoor-air Damper . OCCUDIGO!
Outdoor Air AN Supply Air i U nOCCUpled
? q * Warm-up
c\, e Qver-ride
Space e Others...

Adjust control sequences as appropriate for current facility requirements




Simultaneous Heating & Cooling

Open Office on Upper Level — VAV’s serving same open area operating in both heating/cooling
. = " .

Review HVAC control

sequences for unintended

instances of heating and

cooling

* IR images of coils

e Cooling with perimeter
heat

* 4-pipe fan-coils

e Large open spaces with
multiple HVAC systems

e Heat/cool lockouts

Perimeter Zone

Duct blank-off separating
zones (designed to look
continuous)

Adjust HVAC control sequences to reduce or eliminate any unintended or
inappropriate simultaneous heating & cooling
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Zone Conditioning: Continuous Reheat and No Schedule

—Zone Temprature Heating Valve

100 s Occupancy Command

o)
@)

-_— e am =

o
@)

H
o}

Occupancy Comand

Reheat Valve (%) & Zone temp (degree F)
N
@)

5/2 5/3 5/4
TIME

e Zone occupancy schedule — missing?
* Reheat valve is active all the time (during unoccupied (night) periods)
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Air Balance Issues

Negative
building
pressure

Draft at |
front
door |

I

COMMON PROBLEMS CAUSED BY AN UNBALANCED HVAC SYSTEM

from units

Angry
customers

\ !
E’a-

Hot/Cold spots
in dining room

oy
W

A/C Condensation
system (() dripping from MUA =
diffusers %
1
' H
Leakage

Smoke loss HOOD
at hood

Hot
cook
line
] T
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Note any indications of significant air balancing issues.
Voluntary: Recommend re-balancing where significant efficiency or comfort
improvements can be achieved




Excessive Ventilation Rates

Example trend of MAT, SAT, OAT, RAT & OSA Damper Position

80 s
1§ wi

Bk

=
ok
A

T

-
=

Bl

5%

Temmperature ("F)
=

Damper Po=ition

£ 1

o
s

b

=

I

i
i

it

£
#

LR e
THR
LR )
ER
A
am
el

EEEE

Tierme
== NAT == S4[ =8= OAT =—a=HAT === amper

ATAE
Wl
A9 e -
20D

Identify any indications of excessive ventilation rates.
Voluntary: Recommend an analysis of the ventilation system if warranted.
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Occupancy Scheduling: Outdoor Air Damper during

Unoccupied Hours

OAT OAD
80 - 80
70 Bad Operation: Damper at minimum position lettingin | 70
cold air during unoccupied hours
60 - 60
T S—
e 50 _ - 50 o
ol Outdoor-airtemperature g
£ 40 - 40 s
s 30 - 30 <
= )
=20 - 20
10 2 - 10
Outdoor-airdamper position signal
0 0
= = = = = = = = = = = =
<< << < =< = < o o o o o o
S 8 8 88 8 8 8 8 8 8 8 8
f & & § 8§ g g § § § 8§ g
-~ § ¥ 8 € = © § @ & &€ =
= = = = = = 2 = = = = E
The outdoor-air damper should not open up during morning warm-up/cool-down
(unless the weather is appropriate for economizing), and then it should open 30 minutes
prior occupancy to flush the building. It should close at the end of the occupied time,
and stay closed overnight.
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Multi-zone Systems

Server Rooms Served by Central HVAC

24/7 dispatch center in an office building

Identify zones that may be dominating multi-zone system operations.
Voluntary: Recommend solutions to isolate these zones.
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HVAC Maintenance, Cleaning & Repair

What to look for:

* Dirty filters, ducting, grilles, coils

* Missing or damaged panels/access doors or seals

* Missing or damaged mechanical items (fan
motors/blades/belts, pulleys)

* Missing or damaged duct and pipe insulation

*  Stuck HVAC dampers

Damper

*  Equipment at the end of its service life

Three Required Actions: Clean or replace filters, repair damaged
equipment, repair/adjust faulty dampers. Can make other
voluntary recommendations.

B 5 =

Wired poorly
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Building Walk Down: Lighting

Lighting

* Interior Lighting
Systems and Controls

* Exterior Lighting
Systems and Controls

a ]
Lighting
. Systems and
~ Controls

Seattle Building
Tune-Ups Rule:
Table 1: 2.a-c
Table 2: 2.a

Tab H on Report
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Lighting Levels

* Spot check lighting levels by use type

— Voluntary: Recommend areas where the lighting
power density could be reduced

Recommended lllumination

Activity Space Types (lux)

Foot Candles (FC)

Public areas \A{lth dark Parking garage 20 - 50 9.5
surroundings
Simple orlenfca.tlon for Lobbies, stc?rage 50 - 100 5-10
short visits areas, corridors
Working areas where Waitine areas
visual tasks are only _ g _ ’ 50-150 5-15
. auditoriums
occasionally performed
Easy Office Work, Classes Certain offices and 200-300 20-30
classrooms
Normal Office Work, PC
Worlf, Study Library, Certain off‘lces,. 350-500 35-50
Groceries, Show Rooms, classrooms, libraries
Laboratories
Supermarkets,
Retail Mechanical 300-800 30-80
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Automatic Lighting Controls

* Verify occupancy/vacancy sensors working
correctly (sampling OK)

* Identify areas that could benefit from occupancy
sensor or daylight harvesting

. S _ light/occupancy logger
* Verify exterior lighting controls function correctly

TLL

— Light

== Occupancy

¥V Host Calibration
# Host Connected
O Stopped

X End Of File

[N I

T T T T T T
01/30 02/04

01125 02/00
01/25/17 12:00:00 AW GMT-08:00 02/09/17 12:00:00 AWl GMT-08:00
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Lighting Control Schedules

* Verify lighting on/off schedules
match occupancy. Set or adjust
as appropriate.

— Stand-alone control or BAS
interface?

pr— ] -.l"._.
L |
a

— Correct time and day?

RERE TR IR TR (I i {
- = PR
JEEEER S
" . ._-._

a[afalale ="

¥
[- ]
2

— Qverrides?

ig
2
-
-]
]

— Override length?

— All lights controlled? i

Lighting control panel
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Lighting Maintenance

* ldentify inefficient lighting equipment and recommend
replacement if appropriate (voluntary)

— Incandescent or metal halide fixtures
— T12 fluorescent fixtures
— Magnetic ballasts

— Replace 32-watt T8 lamps with 28 or 25-watt T8 lamps

T-12 lighting Ballast checker Replace 32-watt T8 lamps
with 28 or 25-watt lamps

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Northwest Lighting Network NORTHWEST
LIGHTING NETWORK

THE BIG BENEFITS
OF SWITCHING # ¢

TO 28 OR 25 WATT T8 LAMPS

Up to 50% fewer trips up the
ladder for your maintenance staff

EASY TO INSTALL %, REDUCED

Often compatible with LIFETIME COSTS

existing ballasts for instant Low wattage T8s are

replacements comparably priced to
23‘%: 32 watt T8s, and

reduce lifetime costs
‘ by up to 23%

LONGER LIFE »
HISHMES S Ritsot ot SAVE NOW WITH LOW WATTAGE T8S

L ]

www.LowWattT8.com
Visit the site to find a participating distributor
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Building Walk Down: Domestic Hot Water Systems

Water temperature
Recirculation pumps
Piping Insulation

Seattle Building
Tune-Ups Rule:
Table 1: 3.a-b
Table 2: 1.d

Tab | on Report
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Domestic Hot Water Systems

* Measure hot water supply temperature
— Adjust setpoint for occupancy and use if
appropriate
— NOTE: Seattle Plumbing Code 407.3 maximum hot
water temperature to public lavatories is 120F
* Review circulation pump controls
— Set or adjust as appropriate
— No controls, Integral control or BAS?

RNIAA
DL [2]3

.

No control
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Building Walk Down: Water Usage

e Cooling
Towers

* Irrigation

* Fixtures

Seattle Building
Tune-Ups Rule:
Table 1: 4.a-d
Table 2: 3.a-e

Tab J on Report
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Water Usage — Cooling Towers

* Verify conductivity meter
used to control blowdown
is calibrated and
functioning properly
(required)

— Measure sump conductivity

— Calibrate water treatment
controller

Evaporation and Drift

* Recommend repair if
required (voluntary) Blow Down

pH Cornp!nsated ORP
instead
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Water Usage — Maintenance, Cleaning & Repair

* Evaluate cooling towers for water

leaks and excess water consumption
— Repair or adjust as appropriate for
standard or regular maintenance actions
(required)
— Recommend repairs if scope more than
standard maintenance (voluntary)

Cycles of Concentration (COC) is the ratio
of the maximum sump conductivity (or
Total Dissolved Solids TDS) to the
makeup water conductivity/TDS

>> SEATTLE
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Makeup Requirements (% ofCirculation Rate)

Effect of Cycles of Concentration on
Makeup Requirements

Delta T = 30F

Deta T=20F

Deilta T=10F

1 2 3 4 £ 6 T 8 ]
Cycles of Concentration

10




Water Usage — Irrigation Systems

* Irrigated area >500 ft2
— Review irrigation schedule for improvements

(voluntary)

* Verify irrigation sensors are functioning
properly (required)
— Locate rain sensor. Override irrigation zone you
can see and activate sensor

— Test continuity
— Adjust, calibrate or repair/replace as required

>> SEATTLE
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Rain sensor/switch




Water Usage — Water Features

* Review water feature schedules (required)
— Set to shut-down during night time or unoccupied periods where appropriate
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Water Usage — Maintenance, Cleaning & Repair

* Check irrigation system for leaks, overspray,
broken heads, plugged nozzles or other

operational problems (required)
— Adjust and repair as appropriate
— Recommend repair if scope of work more than
routine maintenance (voluntary)
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Water Usage — Maintenance, Cleaning & Repair

* Check hands free sensor-activated plumbing

fixtures for proper operation (voluntary)
— Recommend repair if scope of work more than routine
maintenance (voluntary)

* Check water flow rate for fixtures (voluntary)
— Recommend low-flow fixture or aerator replacement
if appropriate
— 2015 Seattle Plumbing Code Maximum Water
Consumption

0.25 GPM metered public faucets
0.5 GPM public lavatories

2.2 GPM private lavatories

2.5 GPM kitchen faucet

2.5 GPM shower head
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Building Walk Down: Envelope

*  Walk outside & inside

* Doors

*  Windows

* Openings

e Shades

* Exterior Plug Loads

* Insulation

*  Roof

* Attic and Crawl Spaces

* Seal un-used penetrations
in envelope (piping, duct
work, etc.)

-

%uilding

Envelope ,”

Seattle Building
Tune-Ups Rule:
Table 2: 4.3, 4.b, 4.c

Tab K on Report
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Building Envelope Walk Down:

Doors and Windows

Focus on the exterior conditions
of the building

Door and window type:
* Are the windows operable?

* Are the windows single, double or
triple pane?

* Are any windows and outside doors open
during the walk down?

* If windows and doors are open, this could
indicate a problem related to heating, cooling
or ventilation
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Building Envelope: Maintenance, Cleaning, Repair

* Check for unsealed penetrations
that allow for entry of air or water

*  Check for missing weather-stripping
at doors & windows

* Check elevator shaft dampers- stuck
open or leaky

Gaps under doorways

* ldentify uninsulated attic areas or .
-

insulation damage

* |dentify any significant duct leakage
(disconnected ducting or holes)

Recommend repairs if scope of work is
more than standard maintenance

Failed roof insulation
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OpenElS: Open Energy Information System

* Cloud and desktop versions identical

* Desktop version will run on Windows 7

xxxxx

xxxxxxxxxx

xxxxxxxx

and 10, Mac or Linux operating
systems
* Currently have Windows installer
* Mac installer coming soon

* Functionality implemented as web
services
» Simplifies replacing/customizing Ul

* Interaction with the system can skip Ul
completely (programs/scripts)

* Users can create an account before
using the tool; especially important for
Cloud version where multiple users
will be using the same service
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OpenklS Ul Workflow

Create a

Collect data :
project

Upload raw
data

Create data Create data
maps sets

Select analysis
applications

Collect and
visualize
results

Run analysis
applications
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OpentlS Features: Importing

Importing performance data

* Loggers, automated meters (interval data), Green Button XML, building automation
systems, etc.

* Data can be either be comma or space delimited — may work with other forms of
delimiters
Date and timestamp can be in any number of formats

Green Button XML

* Importing process “automatically” coverts Green Button XML data to CSV “on the fly”,
so the application can readily use the data

* Once converted to CSV, workflow identical to the other data

Imported data file can be
* Renamed
e Deleted
* Re-exported or downloaded — useful to export XML data that is converted to CSV

Other Features:
* Merging raw data files into datasets
* Merging mismatched time stamps (off a by few minutes)
* Merging raw data from multiple files for analysis
* Filling missing data
* Time zone can be assigned
* Data can be previewed
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OpenElS Applications

Heat Map

Load Profile

Load Profile — RCx

* Energy Savings - M&V

* Temperature Set Point
Detection

* Compressor Cycling
Detection

e Schedule Detection

* AHU/RTU Economizer
Diagnostics

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR

AHU/RTU Performance
Diagnostics

Auto-RCx: AHU Static
Pressure Performance

Auto-RCx: AHU Supply
Temperature Control

Auto-RCx: AHU/RTU
Operation Schedule

Hot Water Distribution
System Performance

Auto-RCx: Hot Water
Distribution System
Diagnostics

Auto-RCx: AHU-VAV Zone
Diagnostics




Where can you download the OpenkElS tool

* https://github.com/VOLTTRON/openeis/releases
e Get the setup file and not the source code files
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Day 1 Review

* Seattle Building Tune Up Requirements
* Seattle Tune Up Accelerator Program

* Asset Score Tool

* Building Re-tuning

QUESTIONS ?
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Day 2: Walk Down Logistics

8:30am — Gather for the onsite building
walk down practice. Bring clip board or
writing pad for notes, Asset Score form
and any other tools for observing
building conditions

10:10am — Wrap-up site visit

10:30am — Reconvene at Smart
Buildings Center
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Day 2 Site Location & Address

SENZY

King County Metro Transit
Power Distribution
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Meet on sidewalk outside
of gate on 4th Ave S.
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THANK YOU &

SEE YOU
TOMORROW!

»






