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Section 1 Introduction

11 PROGRAM OVERVIEW

Fort Collins Utilities” (Utilities ) Integrated Design Assistance Program (IDAP) provides technical assistance and
financial incentives to help architects, engineering professionals, and building owners optimize energy and demand
savings and reduce operating costs in eligible new construction and existing building major renovation projects.

IDAP employs awhole building performance-based strategy thatfosters an integrated design approach with the
project’s design teamstarting during the conceptual phase. Through this process, the designteam (typically the
owner, architect, mechanical and electrical engineers, and general contractor) are presented with multiple high
efficiency design strategies and their associated economic impacts at key milestones throughoutthe design process.
Early involvement combined with the comprehensive interaction of key project stakeholders affords the opportunity
to cost-effectively evaluateand incorporate efficiency strategies while design components are still fluid. The
programis designedto be scalable for projects of varying size and flexible to grow with customer needs.

IDAP energy reduction targets are modeled after the 2030 Challenge® initiative. IDAP hasadopted the following
Challenge 2030 elements into the program:

o Allnewbuildings andexisting building major renovation projects shall be designed and built to meet an
energy consumption performance standard of 60% belowthe regional average EUI (Energy Use Intensity,
defined as kBtu/SF/year) forthat building type. The regional average EUl is based on 2003 building
surveydata, (i.e. data is based on older, less efficientbuildings as compared to present day buildings)

contributing to theachievability of Architectural 2030 targets. This standard forall new buildingsand
major renovations will be increased to:

70% in 2015
80% in 2020
90% in 2025
Carbon-neutralin 2030 (using no fossil fuel GHG emitting energy to operate)

OO0 O O

e Savings targets may be accomplished by implementing innovative sustainable design strategies and
generating on-site renewable power (20% maximum contributiontowards goal).

o Performance and design incentives are available for qualifying projects thatmeet or exceed IDAP energy
consumption performance standards for both electricity and natural gas. Final performanceincentives are
based onactual building performanceresulting fromenergy efficientdesignand control strategies, human
behavior, etc.

e Includesexisting building and major renovation projects. See 2.2-5in the IDAP Participant Manual.

o IDAP has specific deliverables aligned with traditional architectural milestones allowing fora highly
integrated, user-friendly andtimely designassistance process.

o IDAPis intendedforprojects with intentional stretch goals and committed design teams usingan integrated
design process early in the project.

! Chal lenge2030® isa federallyregistered trademark solely owned by Architecture 2030/2030, Inc. For
additional information, visit architecture2030.org
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e Forbuildings achieving thetarget goal, Utilities will provide the owner with a plaque signify ingthey have
met a special City of Fort Collins designation for building energy performance.

Fornew constructionand existing building major renovation projects thatdo notlend themselvesto a
comprehensive whole building approach, Fort Collins Utilities and Platte River Power Authority offer the Efficiency
Works program, providing prescriptive and customincentives for qualified customers. Prescriptive incentives are
available for high efficiency HVACequipment, lighting, motors, refrigeration and compressed air measures that
meet or exceed minimum eligibility requirements. Customincentives are available for systems thatexceed code
requirements or standard industry practice. Once a projecthas been selected for IDAP, incentives cannot be obtained
from or combined with other programs offered by City of Fort Collins Utilities or Platte River Power Authority for
the same measures.

1.2 CONTACT INFORMATION
Questions about the programcan be directed to the IDAP Program Manager via:
o Web:
- http://www.fcgov.com/IDAP

e Customerinformational hotline
- (970) 221 6700

e [ax
- (970) 221 6619
e Email

- utilities @fcgov.com

e Mail

- Integrated Design Assistance Program
Fort Collins Utilities
P.O. Box 580
Fort Collins, Colorado 80522
1.3 MANUAL USE AND ORGANIZATION

This Consultant Manual outlines the rules and requirements of IDAP and is intended for use by building owners,
contractors, architecture and engineering firms, energy services companies, and equipmentmanufacturers. There

are two manuals for IDAP, the Participant Manual and Consultant Manual. Both should be reviewed by all parties.
This Consultant Manual is organized as follows:

e  Section 2-Energy Modeling Consultant Selection
e Section 4-IDAP Building Performance Goal
e  Section 5-Energy Modeling Guidelines

e  Section 6- Calculation Methodologies

Fort Collins Utilities Integrated Design Assistance Program (IDAP) 1-2
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Section 2 Energy Modeling Consultant Selection

2.1 ENERGY CONSULTANT PRE-APPROVAL

Energy consultants (ECs) providing modeling services under the IDAP programmust be pre-approved by Utilities.
If building owners/design teams wish to use a modeling consultant that has not previously been approved, the
consultant can submit an energy modeling application to Utilities. Approved ECs will contract directly with the
building owner or designteam, not with Utilities.

2.11 ENERGY CONSULTANT APPLICATION

IDAP ECs provide valuable marketing resources and technical education to energy design, engineering, and
consulting firms. By applyingto become an EC, participants canenhancetheir business offerings for commercial
and industrial customers. Approved ECs will become a part of the pool of qualified individuals/firms eligible to
provide services under Utilities IDAP program. Other potential benefits may include:

1. ECs may receive marketing materials to aid in the promotionand marketing of the Utilities IDAP
programat no charge.

2. Company information may be included onthe Utilities web site, www.fcgov.conVIDAP, where
consumers will be directed to locatea firm that can help themidentify and evaluate potential whole
building, energy efficient design strategies.

To apply, pleasecompletean Energy Consultant application and allow 3 weeks for processing and natification.
Please contactthe IDAP Program Manager for application materials and further details regarding the application
process at (970) 221-6700 or utilities @fcgov.com.

2.12 ENERGY CONSULTANT QUALIFICATIONS

Utilities will evaluate ECapplicants basedon the firms’ qualifications, experience and ability to meet the
requirements of the program. Selection asan EC does notguarantee any minimum level of work. The selection
criteria for ECs may include, but not necessarily limited to:

e Demonstrated level of individualand company experiencein determining and recommending
whole building, energy efficientdesign strategies to be implemented in the design of new
constructionandexisting building projects.

o Demonstrated level of individualand company experience in the use of an energy simulation
programconsistent with theguidelines provided in the ASHRAE 140 standard.

e Certification as an ASHRAEBuilding Energy Modeling Professional (BEMP), AEE Certified
Building Energy Simulation Analyst (BESA) and/or have gone through a minimum of 5 reviews
with Green Building Certification Institute (GBCI).

e Bxperience in reviewing construction documents (CDs) for verification of the inclusion of a
selected high performance design strategy.

e Ability to developreports and lead technical discussions.

Verifiable contactsandreferences for pastenergy simulation and design assistance projects.
Demonstrated experience modeling one or more building types and summarizing the results in a
clear/concisereportto be presentedto customer’s of various backgrounds.

Heavy emphasis will be placed on the qualifications and experience of the key individual(s) identified to manage
and providequality control of deliverables. Individuals thathave not been approved through the program, but are
employed by an approved energy modeling firm, are permitted to provideenergy modeling services for IDAP when
project management and quality assurance are provided by approved staff.
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22 ENERGY MODELING CONSULTANT REQUIRED TRAINING

Final approvalto become a pre-approved IDAP energy modeling consultantis contingent onthe attendance by all
identified key personnelto attendan IDAP EC half-day training session. The ECtraining sessionwill focus on the
following topics:

e IDAPprogramprocess, timeline and incentives

e Energy modeling consultant’s IDAP scope of work
¢ Roles and responsibilities for ECs supporting IDAP
e Programparticipationand incentives

e Reviewprogrammaterials and report templates

e Discussthesteps and rigor of the quality control process for deliverables and energy simulation
models

ECs may be required to attend upto eight(8) hours oftraining and educational activities per year. These activities
will be held at no chargefor participating ECs, and Utilities will not reimburse ECs for time spentattendingthe
training sessions.

Forregistration and details regarding upcoming training opportunities, please contactthe IDAP ProgramManager at
(970)221-6700 or utilities @fcgov.com.
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Section 3 Consultant Scope of Work

3.1 CONSULTANT SCOPEOF WORK

As discussedin Section 3ofthe IDAP ParticipantManual, the designteamand the ECare required to complete the
following 5 elements to receive 100% ofthe Design Incentive:

1) Holda Schematic Design Charrette,

2) Submita Schematic Design Energy Report (Utilities format) and drawings,

3) Holda Design Development energy meeting,

4) Submita Design Development Energy Report (Utilities format) and drawings, and

5) Submita Final Energy Report (Utilities format) at the end of designand Construction Documents.

Further details regarding the IDAP scope of work are provided in the sections below.
3.11 MEETING 1: SCHEMATIC DESIGN PHASE CHARRETTE

An integrative design charrette is a focused, collaborative design effort occurring early in the design process.
The Energy Consultant (EC) will attend the meeting and participate in technical discussions with the design
teamand building owner regarding high performance building design strategies and energy simulation
modeling. In preparation for the meeting, the ECshall be prepared todiscuss the project target EUI (See Section
4 for furtherinformation) and 3or more potential high performance building design strategies to be analyzed
based onthe building type, size, and minimum code requirements. Strategies may represent “good”, “better”
and “best” design scenarios, based on life cycle costs and energy savings.

Please reference the IDAP Participant Manual, section 4.2.2 for EC, IDAP ProgramManager, and design
team/owner roles & responsibilities and further information regarding the schematic design phase charrette.

Key EC Schematic Design Phase Deliverables

= Participate in schematic design phase charrette, andtechnical
discussionandacquire details for analysis

= Conductsimulationmodeling forthree or more high performance
building design strategies for Schematic Design Energy Report to
evaluate whatis necessaryto reachthe Target EUI

=  Submit Schematic Design Energy Reportto IDAP ProgramManager
for QC

3.12 MEETING 2: DESIGN DEVELOPMENT MEETING

During the meeting, the ECwill facilitate a discussion of the Schematic Design Energy Reportcontainingenergy
simulation results, incentives and life cycle costs for each ofthe three high performance building design strategies
discussed during the schematic design meeting.

Please reference the IDAP Participant manual, section 4.2.3 for EC, IDAP ProgramManager, and design
team/ownerroles & responsibilities and further information regarding the design development meeting.

City of Fort Collins Utilities Integrated Design Assistance Program (IDAP) 3-1
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Key EC Design Development Phase Deliverables

= Participate in Design Development meeting, and technical discussion
and acquire direction for design strategy

= Refine simulation model for selected high performance design strategy
to documentthatthe TargetEUI is obtainable.

= Submit draft Desigh Development Energy Reportto the IDAP Program
Manager for QC

3.13 FINAL ENERGY REPORT AND CONSTRUCTION DOCUMENT REVIEW

The designteamis responsible for providing the ECwith the complete 100% CD package. The ECwill develop a
Final Energy Report (FER) containing refined model results, incentives and costs based on the complete 100% CD

package.

The Final Energy Report is described in section 6.3and asample ofthe requiredtemplate is provided in the
Appendixofthis manual. Deviations fromthis template must be approved in writing by Utilities. Please reference
the IDAP Participant manual, section 4.3 for EC, IDAP ProgramManager, and design team/owner roles and
responsibilities and further information regarding the final energy report and construction documentreview.

Key EC Final Energy Report Phase Deliverables
= Review100% CD package

= Revise energysimulationmodelas necessary to reflect actual Energy
Efficiency Measures (EEMs) contained in CDs to ensurethatthe project is
still designedto reachthe Target EUI

= Provide necessary supportand coordination with design team
= Submit Final Energy Report to the IDAP Program Manager for QC

3.2 EC ROLES AND RESPONSIBILITIES

In the context of providing energy engineering and modeling support for IDAP, ECs may be required to:

Acquire necessary costs of implementation of high performance building design strategies fromthe
design team.

Prepare and present, as required, economic justification calculations, including simple paybacks,
internal rate of return, discounted cash flowand net presentvalue.

Performall required work within project specific timelines.

Maintain working knowledge of City of Fort Collins energy codes, industry practices and standards.

Maintain current working knowledge of project delivery channels including performance contracts,
design-bid-build, design-build, CM/GCin order to effectively participate on projectteams with any
project delivery channel.

Representthe owneranddesign team, including the vendor neutral aspects, in an accurate, positive
professional manner.

City of
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Maintain working knowledge of current Utilities and Platte River energy efficiency programs,
including customerandequipmenteligibility, customer screening, customer analysis needsand
implementation requirements.

Treat designated informationas confidential.

Understand, supportand participate in the programevaluation process fromproject development
through project completion.

Participate as required in regular EC review meetings with Utilities.

The EC will accurately informFort Collins Utilities” customers of energy efficiency program
eligibility requirements, participation steps, and rebate opportunities. The ECagrees to fully
understand available rebate programs including; qualifying products, rebateamounts, and eligibility
requirements.

ECs will aid the customer in the IDAP application process by accurately answering questions and
directing customer to the currentrebate forms, the customer service hotline at (970) 221-6700 and/or
utilities @fcgov.com.

Adhere to Fort Collins Utilities and industry standard best practices for energy modeling.

City of
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Section 4 IDAP Building Performance Goal

41 DEFINING BUILDING PERFORMANCE GOAL

IDAP requires new buildings and existing building major renovations to be designed and constructed to meet a site
EUI target of 60% belowthe regional median forthe project building type. This will increase to 70% in 2015. The
EUI target goal will be established throughuse of EPA’s ENERGY STAR® Target Finder for building types offered
in that tool. Formore complexbuildings orbuildingtypes not available in TargetFinder, the IDAP Program
Manager will work in collaboration with the designteamto establisha reasonable target. This may be accomplished
with the use of Architecture 2030° Target Tables, energy modeling, and/or other specialized tools. The final EUI
target goal for the projectis subjectto approval by the IDAP Program Manager.

42 PERFORMANCE GOAL CODE EQUIVALENTS

To help designteams and building owners compare energy codes to Architecture 2030 targets, Architecture 2030
has released a white papertitled, ‘Meetingthe 2030 Challenge Through BuildingCodes . Code equivalents
provided in this white paper can be interpolated to create approximate equivalents for performance targets of the

2030 Challenge and the IDAP program. A copy of this white paper can be accessed at:
http://architecture2030.0rg/files/2030Challenge_Codes WP.pdf

43 PROPERTY TYPES NOT LISTED IN EPA’S ENERGY STAR TARGET FINDER

If a project’s building typeis not available in Target Finder, another source for determining an appropriate median
and target EUI must be used:

e Architecture 2030 has compiled the 2030 Target Tables, providing reductiontargets for building types
notavailable in the EPA’s Target Finder. For further information, please visit
http://architecture2030.0rg/files/2030_Challenge_Targets_National.pdf

o Labs21®has createdan energy-benchmarking tool to determine energy reduction targets for
laboratories. For further information, pleasevisit http://labs21benchmarking.lbl.gov/

¢ In special cases, process loads may be exempted fromthe target EUl and sub-metering of those loads
and other requirements may exist to remain eligible for performance incentives.

As mentionedabove, in these special cases, the Utilities Program Manager will work with the design teamto
establish a reasonable EUL.

4.4 BUILDINGS WITH MULTIPLE END USES

If the project building has more than asingle end use (e.g. one building has both office space and warehouse space),
the building can be divided up based on square footage for multiple end uses in TargetFinder.

If a project has aspacetype that is available in Target Finderandanother space type that is not available, the metrics
will be calculated based onthe eligible spacetype andassociated square footage only. Therefore, whendesigns for

multiple end use building include spacetypes not available in Target Finder, another source for determining an
appropriate median & target EUI must be used and s subject to approval by the IDAP ProgramManager.
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45 ESTABLISHING EUI TARGET USING EPA’S ENERGY STAR TARGET FINDER

EPA's ENERGY STAR Target Finder is an easy to use, no-cost online tool that enables architects and building owners to
set energy targets for new construction and existing building projects during the design process. To access this tool,
please visit https://portfoliomanager.energystar.gov/pm/targetFinder?execution=e2s1

451 USING TARGET FINDER

Using EPA's ENERGY STAR Target Finder, the ECorotherdesignprofessional, in collaborationwith Utilities,
will ‘construct’ a buildingbased on parameters specific to the given building type. With these inputs, Target Finder
calculates the EUI design target forthe project.

Onceauseris logged onto EPA's ENERGY STAR Target Finder webpage (seelinkabove), theuserwill be asked
to enterin the following property information:

e Projectaddress

o Gross sq ft (as defined in Target Finder’s input screen)

e Property type

o Weekly operatinghours

e Numberof workers on a main shift

e Numberof computers

e Percent ofspace that canbe cooled and heated

e Target percentage below the regional average EUI for the project building type

Figure 4-1, Figure 4-2 and Figure 4-3 below illustrate a step-by-step process and screenshots of example inputs for
EPA's ENERGY STAR Target Findertool. Target Finder allows for usersto enter in details for multiple end use
buildings that encompassmultiple property types, and willautomatically calculate the EUI target for these projects.
The IDAP Program Manager will work with the designteamto agree on inputs to Target Finder in orderto establish
a reasonable performance target.

City of Fort Collins Utilities Integrated Design Assistance Program (IDAP) 4-5

Fort Collins Consultant Manual
/w


https://portfoliomanager.energystar.gov/pm/targetFinder?execution=e2s1

Figure 4-1: ENERGY STAR Target Finder — Steps #1-3

Step#1:On the opening pagein the ‘My Porfolio” tab, clickon ‘Add a Property’

B ENERGY STAR o

PortfoliolVlanager*

Propeses (1)) Neate gtiamse (0|

Vou r@e re cwa rmh oy

Step#2: Follow the directions to select the main property type, the number ofbuildings and the construction status.
Select ‘Design Project’ for construction status.

Your Property’s Bulidings
How =ary yacE Sbdngs 3 you cortder 0ot of yor proge,

Nose W) oopeny S san of 3 Duldeg
® Ome Wy popemy 5 2 wngie duldng
Boee Dae Ooe U, Duoem, moLes mulos Dukdngs

Your Property's Primary Function
Well get nto the detads [aier For now overall what man purpose does your property serve?

Ofce

BT e Bbout oy hancbeen s erenarty fomes

Your Property’s Construction Status
15 your propety sresdy Sult o e you erdenng thes Sropedy 83 8 Consincbean Droect that has st

y*t Deen complated”

Eninting My ropedty o bull sccupsed nd or bemg vaed | will be vang Potohe Manager
1o MaCh energy witer CONBUMELION and Derhapt PuUrsue recognbon

& Design Project My propeny o o the concagtusl Sesgn phate (pre-constuction) | wil be
useng Poticks Manager 1o evaiuate the energy oBCuncy of the detgn froect
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Figure 4-2: ENERGY STAR Target Finder — Steps #3-4

Property Use Details
In order to prowide you with metrics about your deeign. we nead to know how the Epace In this property will be used. Baeed on iha primary funciion you

sedaciad, we are assuming this ks how the floor area of this progerty wil be used. If your property has muliiple uses you can 3dd hem below In order ta
comeety elassty the sguare footage of yaur dacign praperty.
[Cfficz = 23

Delete

W Office Use Edit Mame

OfMce refers 1o bulldings usad far the conduct of commerclal or govemmental business acivites. This Includes administrative and profeselonal ofices.

Grogs Floor Area should Inglude all space within the bulding(e) Including offices, confarenca rooms and audiarlums, kiichens usad by s1af, lobblas,
fitness are3e for 6taf, slorage areas, stalnways, and elevator shafs.

Property Use Detall Valua

SrossFlsor Ara e —
Weekly Operating Hours EE ] [ useadsfaur
Number ot Computars [ use 3 garaul
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Parcent That Can Ba Heated [ Use 3 gefault
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W Laboratory Use Edii Name

Delete

Labaoratory refers to buldings that provide controlled conditions In which sclentiic ressarch, measurament, and experimants ars pertarmed

or practical
sclence ks taught

Groge Flaor Ar2a should Inglude all space within the bulding(e) Including worksiations/hoods, ofMess, canferance roome. Elarage areas, decontamination
ragame, machanical rooms, 2levator shafls, and stalnwels.

Proparty Use Detall Valua

Grosa Floor Area * [eoaon | [s9.Fel=]
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Humber of Workers on Maln Snint

[l
=]

Humber of Computers

Step#4: In the “Estimated Design Energy (Optional)” box, check the box thatsays, “Idon’thave (or
don’twant to) enter energy estimates” . Checking this box is important for consistent results.

Estimated Design Energy (Optional)

[# 1 dant have (or don't want 1o) enter enargy estimates.

Step #3: On the next page, enter the geographical information for the property, expected construction completion,
and the gross floorarea. Ifthe building has more thanasingle end use, the building can be divided up based on
square footage formultiple end uses in the ‘Property Use Details * section. Pleasenote, the gross building square
footage must be greaterthanorequalto thesumofthe individual space end uses.

If you have an estimaie of how much energy your design property wil ug= annuzlly, enter i below to recelve 3 score (I avallable) and ensrgy metrice for your
deglgn. You can Mean Ese thess metrics to compars 0 your tangel andiar propemy’s performancs (In the future). To get the maet accurats metrice, pravide
2slimatzs for tatal annuzl energy from e3ch snangy type
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Figure 4-3: ENERGY STAR Target Finder — Step #5

Step #5: For IDAP, the building must come in at a target 60% better than the median building based on
the inputs above. Under ‘Target’, select ‘“Target % Better than Median’. Set this value to ‘60%’ and then
click ‘Create Design’.

Target

You Can choose etther 3 Taget ENERGY STAR Score o 3 Taeget %6 Setter than Madan 10 s4¢ how much sntegy your proderty would need 1o 5o
CoNntumeng aruaily 1o reach your Liwpet N you Aove estimated yOour propeny's annudl CONMEMERON  you CaN COMPAre Th B! yOur tir ”
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452 TARGET FINDER OUTPUTS

Once the necessary inputs are entered intothe Target Findertooland results are generated, Target Finderthen
calculates a “Target’ EUI based ona 60% reduction in energy usage. Figure 4-4shows a screenshot of the Target
Finderresults page. Afterthedesignis created, thesummary ofthe design, design target, and median property is
presentedin the ‘Design’ tab. The values can be updated as thedesign changes to reach the target. The outputs from
energy simulationmodel(s) and/oractual building EUI can be used to compare the project EUl to the target and
median EUls generated fromTarget Finder.

Figure 4-4: Example ENERGY STAR Target Finder Outputs

Metrics Comparison for Your Design andior Target

Metric Proparty Estimate at Daslgn Dealgn Targst Madian Proparty*

EMERZY STAR soore (1-100) Mot Avaliabla &7 50

Saurce EUI (kKEIWLTE) Kol Avaliabla 23 2226

Ehe EUI (KBIWME) Kot Avaliabla 371 az.7

Sgurce Energy Lee [KBu) Kol Avaliabla 2400300 22260000

ERe Energy Use (kBiu) Kot Avaliabla 3710000 9Z7I00d

Energy Cost (3) Kol Avaliabla TSO0GT. ATTILII6284 157742 043355E656E

Total GHG Emieslons (MICO2e) o E53.72 1634.3
* T perform calculabons for your design tanget, we use the fuel mix that youse entered for yjour design enengy estimabes. Byou have notf enbersd ssimaisd design =nsgy, we'll use fhe
av=rage for your sisis. To perform calculstions for the nations) medism, we wil sssomes Fe el mbe and opsratons] detslix of your propery messunsmsnt In uss, T avallsbie, Cihsraise.
wem willl uze your Seskgn =sHmaiss
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Section 5 Energy Modeling Guidelines

51 ENERGY SIMULATION PROGRAM SELECTION

A high performance building design strategy that can reduce the overall energy usage (electricity and natural gas) of
a building, exceed project performance targets, while meeting projectbudgets, can be considereda viable design
strategy for IDAP. The objectives of IDAP with regards to energy modeling include:

e  Optimize passive buildingelements, suchas shape, orientation, envelope design (roof, wall, windows),
insulationtype and quantity, thermal mass (i.e., building “fly wheel” effect), and daylighting schemes;

e Identify multiple high performancebuilding design strategies with regards to HVAC, lighting and other
building systems;

e Selectthe most promising high performance building design strategy based on life-cycle costand
energy reductiongoals.

It is up to the EC’s expertise to recommend high performance building design strategiesto the designteamthatwill
have areasonable simple payback period (SPB), life-cycle cost, or meet the expectations of the designteam.

Since there are limitations in the accuracy that certain energy building simulation programs can provide in modeling
high performance building designstrategies, it is up to the EC to choose a programthat is appropriate forthe
anticipated design strategy.

However, the energy simulation programused by the energy modeling consultant is requiredto be tested in
compliance with ASHRAE 140. Common ASHRAE 140 complaint programs are eQuest, Trane Trace 700, Carrier
HAP and EnergyPro. The selected energy simulation programshall be capable of modeling all proposed building
systems, outputting annual site energy use (electricity and natural gas) for the calculation of EUI and calculating a
monthly, peak electrical demand profile.

If the selected energy simulation programcannotexplicitly modela particular designstrategy, the energy modeling
consultant may utilize a thermodynamically similar component model thatcan approximate the expected

performance. ECs shall have the flexibility to utilize industry accepted methodologies where such deficiencies in the
selected modeling software occur.

52 ENERGY SIMULATION INPUTS & SETPOINTS

The following inputs shall be used in allenergy modeling:
o Weather Input File: Fort Collins TMY3
o Utility Rates:
o Electric:

- Forcurrent City of Fort Collins Utility Rates , please visit
http://www.fcgov.com/utilities/business/rates/electric

- Electric rates used should include allappropriate PILOT (Payment in Lieu of Taxes)
charges and city, county and state taxes. PILOT and taxes apply to both electricity
(kwWh) and electricaldemand (kW) rates. Anexample of howPILOT and taxrates are
applied to base rate charges is provided in Figure 5-1below.
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- Please contactthe IDAP Program Manager for current PILOT charges and taxes at (970)
221-6700 or utilities @fcgov.com.

o Natural Gas: Consult with natural gas utility to determine the likely billing rate for natural
gas.

Figure 5-1: Example calculations in applying PILOT charges and tax rates to base charges

Variable
usedin
Charge Rate % | calculation
PILOT = 6.0% A
City Sales Tax= |  3.85% B
County Sales Tax= 0.8% C
State Sales Tax= 2.9% D
Total kWh Charge ($/kWh) - Sumof Dist. Facilities Demand and
Energy Charge
Charge and
variable usedin | E=Base
calculation charge F=PILOT | G=Subtotal H=City I=County & State Total Charge
Summer (Jun,
Jul, Aug)
($/kWh) 0.0572  |A*E=0.0034| E+F=0.0606 |E*B=0.0022 |[(E+F)*(C+D)=0.0022 G+H+I=0.0651

o Roomtemperatureset points input into the model shall be specified by the owner or the appropriate
member of the design team (Architect or Mechanical Engineer). Whenroomtemperature set-points are
unknown early in the design phase, Utilities recommends the following default building set points are
used, which is consistentwith the DOE:

o 70°F foroccupied heating
o 75°F foroccupied cooling.

o Unoccupied setback in heating mode is 65° and off for the unoccupied coolingmode. The
occupied/unoccupied schedule will be defined by the ownerand design team.
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e Coincident Peak:

o Forexplanations of Facility and Coincident Peaks, see
http://www.fcgov.com/utilities/business/rates/electric/compare -facility-demand-and-

coincident-peak

o Usetheload on the peakday foreachmonthat the following hours to determine the
Coincident Peak value:

Month Hour Ending
Jan 7:00 PM
Feb 7:00 PM
Mar 7:00 PM
Apr 9:00 PM
May 5:00 PM
Jun 5:00 PM
Jul 5:00 PM
Aug 5:00 PM
Sep 5:00 PM
Oct 7:00 PM
Nov 7:00 PM
Dec 7:00 PM

53 QUALITY CONTROL PROCESS

In orderto maintain consistency in the energy simulation process andto achieve high quality results, the IDAP has
established a quality control checklistin Table 5-1: IDAP Deliverable Quality Control Checklist below. This
checklist shall be utilized by the energy modelers prior to submitting deliverables to Utilities. Energy modelers will
be expected to followtheir company required internal quality control process and quality control measures specific
to each project, in addition to utilizing the quality control checklistbelow.

Since the final Performance Incentive is based on reaching the Target EUl as predicted in the model, more modeling
rigoris likely required compared toa traditional comparative modeling process. As such, detailed modeling of
anticipated plug loads, baseload energy use and occupantschedules will be important to accurately predictthe actual
EUL.

Once the EC has gonethroughtheirinternal quality control process, the deliverables will be sent to Utilities for
review. Utilities will submit the report deliverable, containing design strategy information and assumptions to the
design teampriorto finalizing the deliverables. Utilities will provide a thorough quality control review ofthe
energy simulation model, reports, incentives and provide review comments back to theenergy modeling consultant.
This initial review process typically requires 1 week, depending onthe project schedule and size of the project. The
energy modeling consultant will then be expected to respondto the comments, make necessary changes to the
deliverables, and submit back to Utilities for review within 1 week orsooner. Once the reviewand quality control
process is complete and deliverables are approved by the Utilities, the ECwill then submit the report deliverable to
the designteamand building owner.
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Table 5-1: IDAP Deliverable Quality Control Checklist

1 Early in the design process, verify thedesignteamand customer are consideringappropriate
high performance building designstrategies for the project.

2 Verify the IDAP Target EUl has been met.

3 Checkall incentive calculations, simple payback estimates, life cycle costs, utility ratesand
appropriate design strategy costs are used. Check coincidentelectrical peak costs are
calculated correctly.

4 Verify that selected energy simulationmodel meets programrequirements.

5 Verify modelincludes all process, plug loads, and exterior lighting.

6 Check properweather file is being used — Fort Collins TMY3.

7 Checkpeak cooling load is reasonable (sf/ton).

8 Check for appropriate fan sizing - energy consultants are encouraged to communicate directly
with the mechanical design teamto insurethattheyare using similar or the same values (e.g.,
envelopecharacteristics, occupantdensities and heat gains, equipment and lighting power
densities) for sizing the fans. Design airflows are typically input in the modelbasedon sea
level conditions (ifrequired by model). Checkthat modeled airflows and zone temperatures
are consistent with design airflows and temperatures.

9 Checkbuilding net area compared to known area.

10 Checkthat customequipment performance curves are used when necessary.

11 Checklighting density in spaces (checkno lights in plenums).

12 Checkbuilding schedules, thermostat settings and other control strategies match designteam
and owner requirements.

13 Checkthat wall/roof thermal performances includes thermal bridging

14 Checkdaylighting controls are properly modeled.

15 Verify that unmet hours cooling and heating hours are not excessive, and comply with project
requirements Total unmet hours should be less than 300 for most projects.

16 Where default values are used, verify that they are appropriate:

E.g.1) IneQuest, check whether water loop operationis modeled as “demand” or as “standby”
E.g.2) IneQuest, ifan IDEC systemhas beenused, verify that anappropriate KW/CFM has
been calculated, rather than accepting the default.

17 Verify that fan energy has beenbacked out of the SEER rating, if required by model.

18 Verify that appropriate glass values have beenused (assembly vs. center of glass).
Remember, the glass U-value entered in eQuest does not include the outsideair boundary
layer,so this must be removed (see eQuest help files for details). Check window model input
VT (Visible Transmittance) matches design window VT.

19 Proofread report. Checkthat modelinputs and outputs matchmodeldata contained in report.
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Section 6 Calculation Methodologies

IDAP has established report templates and calculation methodologies for each design phase of the program.

To maintain consistency of deliverables and results, energy modeling consultants will be required to utilize program
report templates for the Schematic, Design Developmentand Final Design phases of IDAP (providedin the
Appendixofthis manual). The reports build off of each otherand will be combined at each phase (i.e. The Final
Energy Report will include the Schematic and Design Development Energy Reports). Pleasenote that incentive
calculation methodology can befound in the IDAP Participant Manual.

6.1 SCHEMATIC DESIGN ENERGY REPORT (SDER):

Theintent ofthe SDER s to provide a whole building predictive energy modeling analysis, preliminary EUl and
incentive estimates for multiple (3 or more) high performance building design strategies discussed in the schematic
design charrette meeting. A sample of the required template forthe SDER is provided in the Appendix. Deviations
fromthis template must be approved in writing by Utilities.

Each design strategy modeled forthe SDER shall contain varying architectural, mechanicaland lighting design
strategies, meeting owner, design, code and IDAP requirements. Efforts should be focused on reducing energy
consumption bytaking intoaccountthe whole buildingand notjust individual components. Anexample of this
would be investigating how the building orientation affects the heating/cooling loads or howductsize, lengthsand
configurations impact static pressure and fan motor sizes. The SDER s the first of three reports.

To properly portray the impacts of each measurewithin the interactive model, the ideal order in which the EEMs are
modeled is based on the EEM type. Modeling ideally should startwith measures thataffect the building loads, then
systems, and conclude with EEMs that affectthe central plant. Table 6-1 shows examples of the types of EEMs and
their hierarchy in determining the energy modeling order.

Table 6-1: Example EEMs Measures and Modeling Order

Systems
" Envelope Measures Premium Efficiency Motors Chiller Plant
> Cool Roof Air Handler VFDs Plant Controls
Hj Lighting/ Plug Loads Air Handler Controls Pumping Arrangements
Lighting/Equipment Controls Dedicated Outside Air System Cooling Tower VFD

In an attempt to providethe designteamwith useful information that can be incorporated intotheir designofan
energy efficient building, the consultant may be required to dissect systems for the overall building downto the zone
level. Some examples include modeling different daylighting control strategies for different zones in the building or
modeling a varying window type for each building facade.

6.2 DESIGN DEVELOPMENT ENERGY REPORT (DDER):

Afterthe design teamselects a high performance building designstrategy, the ECdevelops andrefines asingle
model for the DDER. It is anticipated that this design strategy will be incorporatedinto the final construction
documents. The DDER documents decisions relatedto selection of this strategy.

6.3 FINAL ENERGY REPORT (FER) AND CD REVIEW

Following the CD review process, the ECwill develop a Final Energy Report (FER) containing refined model
results, incentives and costs based onthe complete 100% CD package. The FER serves to ensure thatthe modeled
design is completely reflected in the construction documents and vice-versa. The goal is to identify inconsistencies,
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inaccuracies, and omissions fromthe design that could impact the project’s EUL Following completion ofthe FER,
Utilities will evaluate the report forapprovaland send the FER and FER Approval Form(located in the back ofthe
report) to the customerto sign. Once the FERis approved and the Design Incentive Request for Paymentis
received, the Design Incentive will be paid to boththe Ownerandthe Design Teamrepresentative.

6.4 ENERGY SIMULATION MODELING FOR THE FER

Under certain circumstances, designstrategies maybe changed and cause theenergy useto approachthe IDAP
performance target threshold. In these situations, Utilities may requestenergy simulation modeling ofthe revised
high performance building designstrategy to ensurethatthe project is still viable under the program.

The FER will document the high performance design strategy implemented by thedesignteamin the 100% CD
drawing set. Ifthe performancevalues ofagiven system(e.g., glazing) are different thanthe values used in the

energy simulationmodel, the report willinclude both values and make recommendations to adjust thevalues
accordingly before the final set of drawings are issued.

Following the submittal of the FER to the owner and design team, it is required that the building owner signthe

Design Incentive Request for Payment and submitthe signed form to the IDAP Program Manager, prior to
receivingdesignincentives.

6.5 POSTFER ENERGY SIMULATION MODELING

In some cases, it may be necessary to revise theenergy modelat or nearthe end of construction whenthe as-built
conditiondiffers fromthat reflected in the FER. Inthose situations the IDAP Program Manager may requestan
updated model to ensure the building is stillon track to meet the Target EUIl before authorizing payment of the
Construction Incentive.

If the post-construction building inspection by the IDAP Programmanager and the final commissioning report show
that the as-built condition closely matches that in the FER, the Construction Incentive will be paid.

6.6 ESTIMATING DESIGN PACKAGE COSTS

Customerdecisions and programcost-effectiveness are based upon accurate costs recorded for each design. As such,
project costs shall be reviewed by the EC foraccuracy and reasonableness. Costs shall be provided by the
appropriate design teammember (mechanical, electrical, architect, contractor, etc). However, if a general contractor
(GC) orprofessional cost estimator is already a part of the teamat the schematic design phase of the project, this
would be the best resource. If neither has been hired then thearchitectshall providethe costs for envelope related
measures, the mechanical engineer shall provide mechanically related cost data, and so-forth for the electrical
engineer.

o SDER: The levelofdetail that the designteammay be able to provide in terms of cost data will likely be
based oncostpersquare foot. Since the project is typically unspecified at this point in time, building size,
envelopeparameters (e.g. quantity of windows), quantity, type and size of HVACand lighting systems
have not yetbeendetermined. Ifthe designteamdoes not havethis cost informationat a cost per square
foot level, at the minimum, the consultantmay recommend thedesignteamreferto data fromother
previous projects.

o DDER: During the DDER phaseofthe project, the building envelope parameters should be nearing
finalization and the mechanical and electrical systemtypes, quantity, and capacities should be defined. The
consultant shallask the designteamifthe costs fromthe SDER need to be revised or if they are still
accurate. Ifthey do needto be revised, it is the designteam’s responsibility to provide these revised costs.

e FER: Theconsultantshould confirmwith the project teamwhetherthe costs in the DDER are still
accurate. Theconsultant should revisethe costs in the FER if changes are required.
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Appendix A Schematic Design Energy Report Template
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Appendix B Design Development Energy Report Template
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Appendix C Final Energy Report Template
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