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e Addressing Small & Medium Commercial Bldgs.
e Prop 39 — California Conservation Corps

e Addressing Legislation and mandates
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e Interagency agreement with CCC
— Specifically CCC’s Energy Corps
Program

e Energy Efficiency (“EE”) and
Renewable Energy (“RE”) industry
projects and programs

* SCOPE OF PARTNERSHIP

— Provide overall coordination and
administration of the

— statewide Energy Corps

— Establish an advisory board to
include a collaboration of program
partners

— Develop and evolve a viable Energy
Corps Program Design
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Energy Corps Outcomes

 Four Key Roles

— Curriculum Development
e 10 day and 5 day versions
* Will be publically available
— Training
e 180 corpsmembers trained
— Paper based Audit forms
and procedure
— Analysis and Reporting

e Analysis and automation
tools

* Report
* Pre-filled CEC calculator
* |nventory
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Preliminary Energy
Use Analysis

* Calculate kBTU/sf
» Compare to similar

Level 1: Walk-through

= Rough Costs and Savings for EEMs
* Identify Capital Projects

Level 2: Energy Survey & Analysis

» End-use Breakdown

* Detailed Analysis

« Cost & Savings for EEMs
* O&M Changes

Level 3: Detailed Survey & Analysis

* Refined analysis
» Additional Measurements
* Hourly Simulation
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1.51 INTERIOR LIGHTING
fRoomiSpace L esef Formi

@ + RSHERE

ZonelRoom

Name!/Descriptio

Area (2]

Fizture Type

Area  Task Euxit Track  Display  Other:

Mo, of Fixtures:

Mounting Fecessed Suspended  Surface Mount  Other: Mo, of Lampz/Fixtures:
Fluorescent Tube |Length: |Diameter: THZ T3 T5 Owhor: Wattage of Lamps:
Lamp Type
Gircleane: CFL Inzandescent Halogen LED HIO Other:
Eallast Cirzleane: Magnetic Electronic [Me. of BallaststFistures: EF: [atts:
Control Type Manual Switch Bi-Level Zwikch  Time Clock  Daylight Sensor  Occupancy Total wWatts:
[zirele one] Sensor Dimming Step Dimming Mone Other:

Fizture Type

Area Task Exit Track Display  Other:

Ne. of Fixtures:

Mounting Fecessed Suspended  Surface Mount  Other: No. of LampsiFistures:
Fluorescent Tube |Length: |Diameter: TZ T4 TS Others Wattage of Lamps:
Lamp Type
Gircleane: CFL Inzandescent Halogen LED HID Other:
Ballast Cirsleane: Magnetic Electronic [Me. of BallastsfFistures: EF: [Watts:
Control Type Manual Switch Bi-Lewel Switch  Time Clock  Daplight Sensor  Octupancy Tokal wWates:
[zirele one) Sensor Dimming Step Dimming Mone Other:

Fizture Type

Area Task  Exit Track Display  Other:

Mo. of Fixtures:

Mounting Fecessed Suzpended Surface Mount Other: Mo, of LampsiFixtures:
Flucrescent Tube |Length: |Diameter: T2 T2 TS Okher: Wattage of Lamps:
Lamp Type
Giraleane: CFL Incandescent Halogen LED HID Other:
Ballast Cirzle one: [lagnetic Electronic |No.oFBaIIastsFFixtures: EF: Watrs:
Control Type Manual Switch Bi-Lewel Switch  Time Clock  Daplight Sensor  Occupancy Total Watts:
[circle one) Sensor Dimming Step Dimming Mone Other:

3.0 SWIMMING POOLS
(Room/Space Level Form)

AUDIT FORM GUIDANCE
General Information

Site Name

Location of Pool

Size (gallonz)

Activity Schedule

Outdoor Conditions

Avg Temp for Coldest Month of Ui Ak Facility Manager

% Shaded Area in Pool Area

Indoor Conditions
Room Temperature Setpoint

KMethod of Air Delivery
Filter Pump Data
Hours on per Day

VFD

Solar Pool Heaters
Collector Type

@ = AEMRAE

Frovide nameofrite

Qbserve losatian in relation tabuilding

Ark Fazility Manager

ueeklyreheduls

Indizate uhat pool ir wred for (recreation, teaching, training, etc) and ark Facility Manaqer about atypical

Ertimate avq. percontaqe
barcdanabreruationr and ark
Fazilite Manger

Ark Faszility Manager

firk: Faility Manager

Ark Fazility Manager

Ark Faszility Manager

Ark Facility Manaqer

Heating Conditions
Heating Method
Cover Type
Cover Schedule
Desired Water Temp |Ark Fasiliey Manager

Ark Fazility Manaqer

Ark Fazility Manaqer

firk: Fasility Manager

Heating Schedule

Ark Faciliey Manaqer

Gas Pool Heaters
Capacity
Fuel Type

[Bk Facitiny Manaaer
[k Facility Mansaer

Heat Pump Pool Heaters
Capacity [Bk Faciliny Manser
AirfWater Source

[ar-bittrabmitsal
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Process

Survey Collection

Utility Data

Transcription of
Survey Data

Transcription of
Utility Data

Weather Data
Collection

Occupancy Data
Collection

Final picture
selection

. Survey Data Cleanup

Automation
Tools
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Migration to ZOHO

@ Creator

Create Application

Welcome to Zoho Creator! You have three ways to start your journey with Creator.

Click on any one of them.

Application Gallery Import A File From Scratch

Start your trial with our most Import your data from Excel, Create your first application
popular ready to use Access, FileMaker and from scratch using our
applications. Google Docs into Creator. drag & drop builder.

Not finding time to build your app? Hire a Creator Certified Expert
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ZOHO Audit Too

Al Valley Oak Cottage  o- Search

Creator

Edit this application | Options~ | Help» | GoTow | Sign out

_ Survey Database Forms Project Data Tables Reference Material LEA Project Information Revision History _

CCC Project I

Add

School Site Nz
Onsite Contac|
Contact Numb
Contact Email
School Site Ad
School Site Ad
School Site Cil
School Site Zi|
Total Number

Student Prese

FRPM Amount.

[ cce Project Information Worksheet Report
A - Site Level Information

A - Site Level Exterior Lighting

A - Building Information

B - Building Exterior Lighting

B - HVAC Inventory

[ B- Building Reof and Exhaust Fans
B - Building Misc Inventory

C - Room Information

C - Interior Lighting

C - Windows - Envelope Fenestration
C - Doors - Envelope Fenestration

C - Plugloads

C - Skylights - Envelope Fenestration
C - Domestic Hot Water Form

D - Runtime Scheduler

E - Specialty Kitchen Equipment

E - Specialty Swirmming Pocls

Z - Energy Crew Submission Form

Number of Electrical Meters

Site and Building Map File Upload

During School Day or After Hours

Can Access Keys be Issued to Crew Supervisor?

Valley Dak Cottage

Roxanne Loe

0o

Rgloe@ucdavis.edu

oo

Davis

95616

No

imagel1449855827055.jpg

School Day

Yes

- B-| &~

1-10f1

Edit Print Delete
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ZOHO Audit Tool

m)ﬂ]- l Valley Oak Cottage Q- Search

Creator
T N Once logged into, user can go the
) [ cec Project Information Worksheet Report ’Survey data base fo rm S" tab a nd
CLC Prﬂ]e‘:t I = a - Site Level Information . .
_ o click on any of the options to start
[E a - Site Level Exterior Lighting . ] .
Aad B2l A - Building Information addi ng information.

E5) B - Building Exterior Lighting e Zoho allows users to edit that

= B - HVAC Inventory

information incase of any mistakes.
Onsite Contad = B - Building Misc Inventory ° l.Jser.S can also add bU|Id.|ng,
= ¢ - Room Information Ilghtlng and plug |Oad pICtUFES.
E8 € - Interior Lighting * Zoho allows multiple users to work
[ ¢ - windows - Envelope Fenestration . .

on one single site.

School Site N2 [=] B - Building Roof and Exhaust Fans

Contact Numb

Contact Email

School Site Ad [ ¢ - Doors - Envelope Fenestration

School Site Ad =/ C - Plugloads

Ec- Skylights - Envelope Fenestration
School Site Ci

=l ¢ - Domestic Hot Water Form
School Site Zi )
EE b - Runtime Scheduler

Total Number| [5 E - Specialty Kitchen Equipment

Student Prese (=l E - Specialty Swimming Pools

Ez- Energy Crew Submission Form

FRPM Amoun
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ZOHO Audit Tool

_ Survey Database Forms Project Data Tables Reference Material m

CCC Project Information Workshee

Add

School Site Name

Onsite Contact Name

Contact Number:

Contact Email:

School Site Address 1:

School Site Address 2:

School Site City:

School Site Zip:

Total Number of Buildings to Survey (Th
Student Presentation?

FRPM Amount

Number of Electrical Meters

Site and Building Map File Upload
During School Day or After Hours

Can Access Keys be Issued to Crew Supe

Special Considerations

i Project Information Worksheet Report
[ A - site Level Data

[ A - site Level Exteriar Lighting Report
[ A - Building Information Report

Me- Building Exterior Lighting Report
[ B - HVAC Inventory Report

[Me- Building Roof and Exhaust Report
[Me.- Building Misc Inventory Report

[ ¢ - Room Information Repart

[ ¢ - windows - Envelope Fenestration Report
[ ¢ - Doors - Envelope Fenestration Report
Mc- Skylights - Envelope Fenestration
[ ¢ - Interiar Lighting Report

[ ¢ - Plugloads form Report

[ € - Domestic Hot Water Form Report
[ D - Runtime Scheduler Report

E- Specialty Kitchen Equipment Report
[E- Specialty Swimming Pools Report
[ z - Center Submission Form Report

[ Electric Information Report

[ Electric Month Collector Report

[ Gas Information Report

[ Gas Collector Report

[ salar Infermation Report

[ salar Collector Report

[ LEA Information Submission Report

‘Project Data Tables’ tab allows
user to check all the collected
data.

User can click on any option to
check if the data has been
added correctly or if there is
any missing data.
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Zoho Creator - C - Interior Lighting Report

https://ereatorexport.zoho.com/energyefficiencycenter/copy-of-...

D DAY P T Ea
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ZOHO Audit Tool

Edit this application | Options~ | Help~ | GoTo~ | Sign out
2 OBl Valley Oak Cottage Q- Search
Creator
I e g
SCREW BASES TWIST & LOCK BASES
E10 E11 E12 E14 E17 E26 E27 E39 E40 10mm 24mm
Mird Mini Candelabra European Intermediate  padium  Medium Mogul Mogut Extemmd Mugul GuU10 GU24
Screw Candelabra (Standard)
SPECIALTY BASES
Medium  End Prong M-P S14s  Rigid Loop Festoon Wedge R7s BA15d BA15s
Double Contact Singie Contact Sin Ia CDntac‘t
Side Prong Screw Terminal Rigid Loop Gap Haceézneld acsthgle N*;mt ac ga o g
Bl PIN BASES FLUORESCENT PIN BASES
4mm 4mm 53mm 635mm 8mm 8&mm 86mm 9mm  12mm MINI FIECE‘SSED G10g MEDIUM SINGLE 2GX13 AXIAL

G4 GU4 GU53 GYB.35 GUBs GY8 GYs6 G9 G12 BI-PIN 4-PIN  BIPIN  BI-PIN
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ZOHO Audit Tool

Edit this application | Options~ | Help~ | GoTo~ | Signou

m)m )" Heitman staff Learning Center Q- Search

Creator
Survey Database Forms Project Data Tables Reference Material LEA Project Information Revision History _

HVAC information lookup database:

www.ahridirectory.org/ahridirectory/pages/ac/defaultSearch.aspx

HVAC Tonnage Tip

Up near the top of the label, you see the model number (M/N) and serial number (S§/N). The model number is where you can find the number you're looking for. Not all manufacturers do this, but most
will give you a 2 or 3 digit section that tells you how many thousands of BTU/hour the air conditioner can move out of the space.

Just past the first string of 5 characters is the part that tells you the nominal size: 048. That means the air conditioner—or heat pump in cooling mode in this case—has a nominal capacity of 48,000
BTU/hour.

The numbers you'll see on residential air conditioners and heat pumps are:

M/N  Tons
018 1.5
024 2
030 2.5
036 3
042 3.5
048 4

060 5
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Process

Survey Collection

Utility Data

Transcription of
Survey Data

Transcription of
Utility Data

Weather Data
Collection

Occupancy Data
Collection

Final picture
selection

. Survey Data Cleanup

Automation
Tools
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Process with Zoho

Transcription of
Utility Data

Weather Data

o .
Collection Automation

Occupancy Data Tools
Collection

Download Data and
Survey Collection « automated

Organization of data

Final picture
selection

Survey Data Cleanup
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BEPAS (Building Energy Performance Audit System)

Objective

Enhance the efficiency of the energy audit process, and provide an one-stop service solution
that is accessible 24/7 from anywhere on any device.

Key characteristics of BEPAS

e Asingle system for data entry and output

e Centrally managed data in a secure environment

e Ensuring data integrity by establishing structured data hierarchy

e Accessible on any device (PC, Tablet, Smartphone, Any web browser)

* No EEC intervention during the audit - Faster and more efficient audit process
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User group and role matrix

There are two main user groups (Auditors and Building owners), and UCD EEC plays the
system administrator role.

Input utility billing info.
Input site occupancy

* Input audit results

Data Entry e Set up data sharing

info.
Data _ , . _
. e View audit reports e View audit reports
Consumption
* Security management
System e Master data
Maintenance management

* Server management
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BEPAS prototype screenshots

My Site List Page: Shows the list of audited sites that the user has access to.

[ Beras1o x\

€ - C fi [} bepas.azurewebsites.net/sites-listhtml

BEPAS,

Building Energy Performance Auditing System

Est

Site General Info

utility Billing (Electricity)
Utility Billing (Gas)
Utility Billing (Solar)

Occupancy Info | Survey Date #
Exterior Lighting
. 03/11/2015

2 Site Name 2 04/20/2015

3 Site Name 3 04/23/2015

4 Site Name 4 06/15/2015

bepas.azurewebsites.net/sites-listhtml|

Contact Name #

Michael Rock

Thomas Butler

Darren Brown

Tony Green

City

Davis

San Francisco

San Francisco

Davis

+ State#

CA

Active

Active
e

Active
—

Active
e

Active
7

Add new

Detail

View/Edit

=P Next screenshot

View/Edit

View/Edit

View/Edit

i
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BEPAS prototype screenshots

Site General Info. Page: Shows and allows the user to edit the site information.

E—
[ BEPASTD X\
€ - C A [ bepasazurewebsites.net/site-general-info.html [ . =
¢|BEPAS,
Building Energy Performance Auditing System
[ ) CrEns (s Sy | Camias (e | e o |
You are here: Sites » Site General Info.
Site General Info
Site ID / Name * 2 Site Name 2 Site List
On-site Contact Name * Thomas Butler
Contact Number * 530- 123 4567
Contact Email * test@email.com
Address 1 * 123 Folsom Road
Address 2
City * / State * San Francisco CA A
Zip code * 123456
Survey Date * 01/05/2016 ]
FRPM Amount (%) * 80
During or After Office Hours * ® During © After © Other
Can Access Keys be Issued to Crew Supervisor? * ® Yes ) No ©) Other
Site and Building Map File Upload [ Choose File | No fil...chosen

‘ Cancel H Save |




BEPAS prototype screenshots

Room Interior Lighting Page: Shows and allows the user to edit the interior lighting
information of a room.

- o

[ BEPAST.O *x\

€ - C M [3 bepas.azurewebsites.net/interior-lighting.html < H

¢ BEPQSM) I

Building Energy Performance Auditing System

You are here: Parent » Childy ~ ®"®r3! Infe

Interior Lighting

Interior Lighting Thermostats
Site ID / Name * Windows - Envelope Fenestration 12345 UC Davis
Doors - Envelope Fenestration
Building ID / Name * Plugloads 12345 Kemper Hall

Skylights - Envelope Fenestrati
Room/Space ID & Name * ¥iights = Envelope Fenestration 12345 Room 1

Domestic Hot Water Form

Fixture Type * Specialty Kitchen Equipment Please select -

Misc. Inventory
Number of Fixtures *

Fixture Mounting Type * Please select hd
Number of Lamps per Fixture *

Lamp Type? * Please select -
Lamp Wattage (Watts per lamp) *

Lamp Base Type (See Reference)

Fluorescent detail section

FL Lamp Tube Length (Feet) * Please select A
Straight/Curved? * ® Straight © Curved
FL Lamp Tube Diameter * Please select A

bey interior-lighting.html
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BEPAS prototype screenshots

Audit Report Page: Audit reports are viewable on the web in real-time.

- o o«

/ [ Energy Report %\l J [ Energy Report %\l
€ - C A [ bepas.azurewebsites.net/print_report/report.html <o . = € - C A [ bepas.azurewebsites.net/print_report/reporthtml
- California Energy Commission (CEC) in their final Prop 39 Guidelies, which are sub
UCDAVIS | focused on lighting and HVAC

&.,) ENERGY EFFICIENCY CENTER

Energy Opportunity Survey Data Limitations and Completeness

The data required for developing this report has been collected primarily by the CCC via different

E O N S R processes starting from the application that the schools submitted to the CCC requesting the Energy

ner: ortuni urve eport Opportunity Survey. to the actual on-site Energy Opportunity Survey itself, and mterviews with the
gy pp ty y p school’s O&M staff. Another critical aspect of the data collected is the utility bills which are requested

from the utility service provider, or in some cases submitted directly to UC Davis EEC by the school

This data has also been augmented by vistting the school website in some cases.

The scope of data collected by the CCC during the on-site Energy Opportunity Survey was focused
primarily on addressing the 21 recommendations or energy conservation measures (ECMs) listed by the
California Energy C (CEC) in the Prop 39 guidelines, which the great
majority of all potential energy saving opportunities.

Figure 4: Gas Usage Distribution at a Typical CA School

Natural gas use is predommately for space heatmg and water heating, accounting for 62.7% and 29.3%
of total gas use, respectively.

Chart Title

SCHOOL-NAME, SCHOOL-CITY. CA
UC Davis Energy Efficiency Center
prop39.ucdaviseec@gmail.com

Table of Contents

Energy Opportunity Survey Report
CCC Energy Corps Initiative: Partnership between CCC and UC Davis
Acknowledgements and Contact
Executive Summary
Potential Issues with Data Collection
Energy Conservation Measures (ECMs) and Associated Cost Savings
Potential Cost Savings Based on the ECMs
Current Energy Costs and Potential Savings
Adiin

L Uees b Tom Tl Do
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Need for Market Transformation

Predefined set of
measures for low

Site Selection

Data Analytics and
recommendations

Site Assessment

cost

Customization of
measures is very

expensive

/

ECM selection

/

Currently requires specialized skill

An expensive step in the process

No central repository of audit data to
facilitate continued accuracy and
reduce cost

Installation
EM&V

and

e Often neglected

* Need to quantify savings accurately
and increase customer confidence

\
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Thank you

Contact: sgunda@ucdavis.edu
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