
Project Implementation sdaedale 
Describe the implemadation schedule for the project. 

Analysts Coatad(s) 
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Provide CODtlct iofnnmtion for die persoond n:spoasible for 1nckiog in.citaJlatiolis and for estima1iog loss 
reductions, including company name, individual(s) name, address, phone and email. 

Section 2: Equipment Loading 

Provide the hourly custom« loads at this location in die report year. If individual loads use only some of the 
equipment coottibuting to the efficieocy improvement, disaggregate the loads so that load can be detennined for 
each piece of equipment. 

Determine 

(l) the average load on the line at its input on weekdays between 3:00 p.m. and 6:00 p.m., June dnuuah 
August 

(2) total eDa'8Y ddivaed to the line. 

When J>OSS11>le, the annual billed sales to the customers served by die cquipmmt should be used as a check on the 
total mergy usage assumed. Wbae these data are not available, describe the system coofiguration (e.g., secondary 
nctwodc) or database linritations that prevait such comparison. 

Secdon 3: Base and Eftldent Cases 

calc:ulatc and document energy losses for the efficient and base cases as outlined below. 

Basellae-Case Losses 
Compute the amma1 base losses in kWh as 

loss._= I. [kV At+ Fl.Cf )( FLU...,+ 8766 K NU.., 

where 
t =hour 
FLC = full-load capacity or other conveoicot reference load 
FLLLt, = load losses at FLC 
fil.4 =no-load loss per hour 

Compute the pre-project losses in the coincident peak period in kW as 

peakloSSt.e = L {lkv Ai.+ FI.Cf x FLI.4} + H +NU.., 

where 
h =hour in the coincideat peak period 
H =number of hours in the coincideot peak period 

Where various pieces of equipment are subject to diffemtt loadinp,(e.g., the transformer bank seives the entire 
load, while each section of secondary serves half the load). compute losses for each type of equjpment or load 
pooping. 

Provide manuticturer's specifications or smndanl-refereace data for typical baseline equipment for FLC, FI.LL, and 
NLL. 
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Provide the spreadsheet in which the base losses are computed. 

Emdent-Case Losses 
Compute the annual losses of the eflicieat equipment as 

~ - It (kVAc + FLC)2 x FllLe + 8766 x ~ 

=hour 
= full-load capacity 
= load losses at full load 
=no-load loss per hour 

Compute the post-project losses in the coincident peak period in kW as 

~ - L {lkv.Ata + FLCf x FLLLe} + H + NLLe 

where 
h =hour in the coincideat peak period 
H =number ofhoms in the coincident peak period 
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Provide Dl81lu1Bcturer's specifications or stalldard-lefen: data for typical baseline eq11ipment for FLC, FLIL, and 
NLL. 

Provide 1he spreadsheet in which 1he eflicieat-case losses are computed. 

Savlap 
F.neraY Savings= (IOSStme-~ x (1 + UELF) 

where 
ULEF = Ups1ream Energy Loss Factor, the annual average change in losses on the primary 

distribution and ttansmission systems per kWh reduction in secODdaiy losses 

Peak Savings= (peakloss._- peaJdoss..m.t) )I.' (1 + UPLF) 

where 
UPLF = Upstream Peak Loss Factor, the change in losses on the primary distribution and 

transmission systems per kWh reduction in serondary losses in the coincident peak 
period 

If the utility has estimates of load-related losses on the primary distribution and transmission systans, and uses those 
estimates in saeaUug customer end-use efficiency measures, it may add those losses to the load reduction due to 
efficiency improvements on the secoudary distn"bution system. Provide the derivation of the estimate of primary and 
traosmission losses. and demooslrate the consistency of the claimed losses with the loss values used for 1he savings 
behind 1he custon:a meter. 

Section 4: Screening Inputs 

Mnsureute 
Documeot 1he life of each type of added equipmeat, inchuting reference to the utility's depreciation sludies. The 
efficient case analysis is typically perfmmed over the lifetime of the major components. Wile.re some equipment bas 
a useful life shorter than 1he llDllysis period, describe the rationale for the 111181ysis period and assumptions reprding 
the replacement cost of equipment with lives shorter than 1he 111181ysis period. 
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Discount savings with respect to existing equipment over time, to the extent that the utility would make this (or a 
similar) change in configuration in the foreseeable future to meet peak load or reliability requirements. 

O&M Cost Meets 
luclude any foreseeable changes in O&M costs related to the changes in equipment and to any changes in operating 
practices. 

Cost 
Doc:umeot the actual cost of the project. including equipmeJlt, intemal and contract labor, allocated ovelhcads, 
desip. engineeling. and permitting. 
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T&D Loss Reductions - Substation Transformer Analysis Protocol 

'Ibis protocol defines the requirements for analyzing and documenting loss reductions due to iDstallation of efficient 
substation lraDSformers in any of the following contexts: 

• Incremental: installation of one or 1D01e b.igb-efficiency traDSfomiers instead of a new standard-efficiency 
transformer 
• when a new transformer is required at a new substation. 
• to increase capacity at an existing substation, 
• to Rl)lace a failed or fiiling transformer 

• Retrofit Rl)lacemmt of an existing traosfonner with a more efficient traosfonner. which may be more efficient 
due to higher-efficiency materials (such as an UI10Ipbous core) or due to lower capacity (with lower core 
losses). 

Addition of a transformer or substation to change power flow on the netwodt should be analyzed with the System 
Reconfiguration Protocol 

The Analysis Protocol is divided into four sections: 
Section 1: Project Information 
Section 2: F.quipment Loading 
Section 3: Base and Efficient Cases and Savinp 
Section 4: Screening Inputs 

Section 1: Project Information 

Project Title 
Provide a uoique title for the project. Example: "Installation oflow-loss amorphous-core traDSformas at the 
Midway 138-12.S kV subslation ... 

Location 
Identify the location of the project, by substation name. number, and address. 

Technology Description 
Describe the transfonner(s) affected, including voltages and capacity. 

Describe the high-efficiency ttansfonner(s) installed in the project. Provide manufacturer specifications. 

If this project consists of the incremental increase of efficiency at a new transformer. describe the standard­
efficiency transformer that would have been installed under standard utility practice. 

If this project consists of the retrofit of a lower-loss 1raDsfonner iD place of an existing traDSfonner, desaibe lbe 
existing equipment that was replaced. 

Project Implementation scbednle 
Define the implementation schedule for the project, including the date at which the transfonna(s) were enagized by 
month. 

AnaJysls Contad(s) 
Provide contact infonnation for the personnel responsible for tracking installations and for estimating loss 
reductions. including company name. iDdividual(s) name, address, phone and email. 

Section 2: Equipment Loading 
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Provide the hourly load the transformer or substation in 1be cummt year and identify: 

(1) the maximum load on 1be equipment 

(2) 1be average load oo 1be equipment oo wedtdays between 3:00 p.m. and 6:00 p.m., June duougb August 
(the coincident peak period) 

Sectton 3: Base and Eftlclent Cases 

Calculate and document energy losses for the efficient and base cases as outlined below. 

Basellae-Case Losses 
For each transforma' included in the project. compute 1be llllDU81 pre-project losses in kWh as 

loss.-= I. lkV At+ FLC]2 x FLLl.tt + 8766 x Nu.., 

wbeR 
t =hour 
FLC =full-load capacity 
FLLLt, = load losses at full load 
NI.Lt, = no-load Joss.lhour 

Compute the pre--project losses in the coincident peak period in kW as 

peaklOSStme= I,. {lkV.Aai+FLCf x FLI.4} + H+NLLt,. 

wbae 
h =hour in the coincident peak period 
H =number of hours in the coincident peak period 

Provide lllllDDfactura"s specifications, test results. or standard-refe!ence data for 1be baseline ttansfonuer for FLC, 
FLLL, and NLL. 

Provide the spreadsheet in which 1be base~ are computed. 

If this project consists of the iDcremen1al increase of efficiency at a new transformer, provide infODD1tion 
demoDS1rating that 1be assapned base efficiency is in fact standard pnctice, including: 

Cmtart Industry Practice - Document C1llteDt industry practice using articles from industry joumals, 
manufilcturers' sales data, receot distribution standalds from other utilities, and/or similar sources. 

Applicant Practice - Document the utility's own receot standard practices 1broogb purchase records, 
distribution standards, and similar documents. Provide data on peak forecasts for 1be substation, supporting 
the adequacy of the base equipment. 

If this project consists of the retrofit of a lower-loss transfonner in place of au existing 1r8Dsformer, 

Descnl>e 1be existing equipment that was ieplaced. 

Provide information demonstrating that the existing equipment could have mnained in service. 

Docuon1t that 1be existing equipment was fuactiooina properly. 
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Provide certification that the existing equipment was adequate to meet anticipated loads. 

Descn"be the disposition of the existing equipment. If the equipment has been or may be retumed to service, 
explain how that retum to service would not offSet the claimed loss reductions. 

Describe the manner in which the equipment was selected for replacement, and provide documeotation to 
demonstrate that the retrofit was undertaken for loss reduction, rather than actual or imminent failure or 
inadequacy. 

Eftldent-Case Losses 
For each 1ransformer included in the project, compute the amma1 post-project losses in kWh as 

105Sdllcimt = It (kV Ac+ FLC]2 x FU.Le+ 8766 x NI.Le 

where 
t 
FLC 
FLLLc 
NLLe 

=bom 
= full-load capacity 
= load losses at full load 
= no-load loss/hom 

Compute the post-project losses in the coincident peak period in kW as 

peakloss ... = L {lkvA.i + FLCf x FLLI.e} + H + ~ 

where 
h = bom in the coincident peak period 
H =number of hours in the coincident peak period 

Provide manufacturer's specifications the installed transformer for FLC, FI.LL, and NIL. 

Provide the spreadsheet in which the efficient-case losses are computed. 

Savtop 
Energy Savings= (loss._ -105Sddmt) x (1 + 'IELF) 

where 
TELF =Transmission Energy Loss Factor applicable to the transmission system upstream from 

the project subsmlion 

Peak Savings = (peakloss._-peakloSSe:iml) x (1 + TPLF) 

where 
TPLF = Transmission Peak Loss Factor applicable to the transmission system ups1ream from 

the project substation 

If the utility bas estimates of load-related losses on the transmission system. and uses those estimates in screening 
customer end-use efficiency measures, it may add those losses to the load reduction due to efficiency improvements 
at distnl>ution substations. For transmission substations, the utility may compute 11.F as the portion of transmission 
losses attn"butable to voltages equal to or higher than those of the input voltage to the transformer. 

Provide the derivation of the estimate of 1ransmission losses, and demonstn.te the consistency of the claimed losses 
with the loss values used for the savings behind the aistomer meter. 

Secdon 4: Screening Inputs 
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Document the life of each type of added equipment, including refereoce to the utility's depreciation studies. The 
efficient case analysis is typically performed over the lifetime of the major components, in this case the 
transformers. Where some equipment bas a useful life shorter than the analysis period, descn"be the assumptions 
regarding the replacement cost of equipmcot with lives shorter than the analysis period. 

Where the utility would make a similar investment in the foreseeable future to meet peak load or reliability 
requirements, the analysis period should be limited to lbe period prior to that need date, and reflect the present value 
of the differences in capital costs. 

OperaUoos Etreds 
The estimates of baseline and efficiency case losses should reflect the operating practices expected to be in place for 
the base and efficicm equipment 

o&M Cost Etrects 
Include any foreseeable changes in O&:M costs related to the change in equipment (including the effect of replacing 
old equipment with new equipment) and to any changes in operating practices. 

Cost 
Document the actual cost of the project, including equipment, internal and contract labor, allocated overheads, 
design, engineering, and permitting. 
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T&D Loss Reductions - System Reconfiguration Analysis Protocol 

This protocol defines the iequirements for analyzing and documeoting loss reductions due to chlllges undertaken to 
cbaoge netwmk power flows and reduce losses, including (but not necessarily limited to) any of the following 
cootaxts: 

• Addition of a substation or substation transformer. 
• Addition of a new primary cin:uit or transmission line. 
• Addition of capacitors. 

The Analysis Protocol is divided ildo four sections: 
Section l: Project lnfonnation 
Section 2: Equipment Loading 
Section 3: Base and Efficient Cases and Savings 
Section 4: Screening Inputs 

Section 1: Project Information 

Project TitJe 
Provide a uDique title for 1be project. Example: "lns1allatioo of new Midway 138-12.5 kV substation and 
reconfigmation of feeders K18l and K182". 

Location 
Identify the location of the project, by substation name, number, and address; line number and connecting 
substations; and/or other relevant identification. 

TedmolOI)' Description 
Describe the equjpmeot added, including voltages and capacity, and the major network elements (lines and 
substations} affected by the reconfiguratioo. 

If the project includes the addition of capacitms, desaibe the connection of the capacitors (e.g., sh1Dlt, series), their 
kV AR. capacity, and the levels to which they can be switched. 

Project ImpJementaUon schedule 
Define the implementation schedule for the project, including the date at which each major project elemmt was put 
into service. 

Analysis Contact(s) 
Provide contact information for the persmmel responsible for tracking installations and for estimating loss 
reductions. iocludiDg company name, individual(s} name, address, phone and email 

Section 2: Equipment Loading 

Provide the hourly loads on each of the major aft'ected netwodt elements for the last full year prior to the installation 
of the first element of the project. 

For the CUl1alt year, provide the hourly loads on 

(2) each major element of the project (e.g., line, transfonner or substation) in. 

For capacitors, provide 
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(1) the hourly loads in tbe cwreot year on the substation or other equipment to which the capacitors are 
atlached. 

(2) the hours in the cum:at year for which the capacitors were activated at each kV AR level 

Based upon the loadins of the new equipment, i.deotify N load pattans, such that each hour within the year is 
reasonably well represented by a load pattern and N is a tractable number for modeling and evaluation. 

At least one load pattem sboulcl represent typical power flows during the coincident peak period (weekdays 
between 3:00 p.m. and 6:00 p.m., .June throush Auaust). 

The load pattern should be n:pieseotative of the hours modeled, io teDDS of the direction of power tlow, the 
level of power flow, and the operation. of capacitors. 

Descn"be the load-pattem selection process. 

ldeatify the hours that are 1ep1escuted by each load pattern. 

Loss Rductioas in some hours may be zero or nearly so (e.g., hours in which capacitors are switched oft', 
hours with vesy low flows oo the a1Jected equjpment). These hours may be ignored, so long as any increase 
io no-load losses is also insigoificald. 

Secdon 3: Base and Efllclent Cases 

CalcuJ.ate and document eaamr losses for the efficient and base cases as outlined below. 

Btiellae-Case Losses 
Using computer software appropriate to the application. model the relevant portiODS of the ctistnl>ution and/or 
tnmsnri"ioo system fur each load pattem n (where n = 1 to N). Compute Joss., the sum of load and no-load losses io 
the study area for load pattem n. 

Where posst"ble, compare the 1ransrnissioo tlows md losses modeled for the load pattem for the actual metered loads 
in some hours of the pre-project bistorica1 period. Where such comparisous are oot possl"ble, explain why. 

Determine amrualized base pre-project losses io kWh as 

1osst.e = L 10SSa.1> x hours. 

where 
n = load paUrm, n = 1 to N 
lOSSa,li = total modeled base losses in the study area 
hours.a = hours in load pattem n 

Compute the pre-project losses in the coincident peak period in kW as 

peakl05S1.e = L Ioss..11 x houtsa + H 

where 
n = load pattan, for those load patterns repRSeDliDs the coincident peak period 
H = llUIDba' of hours io the coiocident peak period 

Provide the spreadsheet in which the base losses are computed. 
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Post-project Losses 
Using actual metaed data whae available and modeling results otherwise (using the same software used in the base 
case), compute total load and no-load losses in the study area for each load pattern for the actual conditions in the 
report year. with the project. 

Compute 8DllU8I post-project losses as 

where 
~ =losses in modeled load pattern n with the post-project actual configuration 
t =hours in the year, excluded hours expected to have negligible loss reductions 
lOSSa,t = actual losses in hour t in the report year 

Compute the pre-project losses in the coincident peak period in kW as 

peakloss.e = I,. {t055a,e x hours. + F,. J.oss..r. } + H 

when 
n = load pattern. fol' those load paltelns .rtpreSeDting the coincident peak period 
h =hour in the coiDcident peak period in the report year 
H llDlllber of hours in the coincidtm peak period 

For comparison, provide the to1al modeled losses for the year and in the coincident peak period. with the post­
project coofiguration. 

Sa\ltnp 
F.neigy Savinp =(loss._-~ x (1 + TELF) 

where 

(3) 

(4) 

TELF = Tmosmission Eneqy Loss Factor applicable to the tmJsminion system upstteam from 
the study area 

Peak Savings= (peaklossi- - peaklo5Sdcimt) x (1 + TPLF) 

where 
TPLF = Tnmsmissioo Peak Loss Factor applicable to the trangnjssion system upstteam from 

the study area 

If die utility bas estimates of load-related losses on the transmission system, and uses those estimates in saeening 
customer end-use efficic:ocy measures, it may add those losses to the load reduction due to reconfiguration on the 
distribution system. For ieconfiguratioos that affect flows on the transmission system. the utility may compute 1LF 
as the portion of tnnmrimon losses attribu11ble to voltages equal to or higha than those modeled in the study area. 

Provide the derivation of the estimate of transmission losses. and demonstrate the consistency of the claimed losses 
with the loss values used fur the savings behind the c:ostoma' meter. 

Section 4: Screening Inputs 

MeuaftLlre 
Document the life of each type of added equipment. including refa'Cllce to the utility's depn:ciatioo studies. The 
efficient case analysis is typically performed ovc:c the lifetime of the major components. When some equipmeot has 
a useful life sborta- than the analysis period, describe the rationale for tbe analysis period and assumptions regarding 
the rq>Jaccmmt cost of equjpmmt with lives shorter Ihm the aoalysis period. 
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Where the utility would make this (or a similar) change in configuration in the foreseeable future to meet peak load 
or reliability requirements, the analysis period should be limited to the period prior to that need date, and reflect the 
present value of the di.ffcreoces in capital costs. 

Operattons Eft'ects 
The estimates of baseline and efficiency case losses should reflect the operating practices be expected to be in place 
in each configuration. 

O&M Cost Effects 
Include any foreseeable changes in O&M costs related to the additional equipment and to any changes in operating 
practices. 

Cost 
Document the ac:tual cost of the project, including equipment, iDtema1 and contract labor. allocated ovedleads. 
design, engineering, and permitting. 
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T&D Loss Reductions - Voltage Conversion Analysis Protocol 

'Ibis protocol defines the requiremeals for analyriDg and documenting loss reductions due to inaeasiDg the voltage 
on an existing primary circuit or transmission line, where the·voltage increase is not needed for additiOJlll capacity 
to meet load. · 

Where inaeasing the voltage on a primary cirtuit or transmission line is expected to significantly chmge power 
flow on the netwolk. tbe effect on losses should be analyzed with the System hconfiguration Protocol 

The Analysis Protocol is divided into four sections: 
Section 1: Project lnfonnalion 
Section 2: Equipment L-Oactins 
Section 3: Base and Efficient Cases and Savings 
Section 4: Saeeoiog Inputs 

Section 1: Project InformaUon 

Project Title 
Provide a uoique tide for the project Example: "Increase ~Midway transmission line from 69 kV to I IS 
kV." 

Location 
Identify the location of the project, by utility line number and IUUDeS of substation(s) counec1ed. 

TedmolOI)' Description 
Describe the lines affected, including conductors, leogtb. and pre. and post-project voltages. 

Describe and mumaate the ttansforme:rs comiected to tbe line, both at substations and (for distribution projects) line 
transformers. Explain how each category of transformer was converted to the higher voltage (replacement, change in 
taps). 

For any traosfonner rq>laced as part of the project, describe and provide IDllDllfactum' specifications for the original 
and replacement transformers. 

Describe the iequiRd replacement of poles, insulators, secti.nna1izers, and other aocillary equipmmt. 

Project llllplementattoa sc:beclule 
Defioe the implementation schedule for the project, includiDg the replacement of transformers and insulators, as 
requiled. 

Allalysls Contact(s) 
Provide contact information for the penonnel responsible for tracking installations and for estimating loss 
reductions, includiog company name, individual(s) name, address, phone and email. 

Section 1: Equipment Loading 

Identify wbedla power flow on the line is unidirectiOJlll or bidireccional, and if the latter, the share of hours of the 
report year in which power flowed in each direction. 

For each interval-metered location along the line affected. provide the hourly loads in the report year and identify: 

(1) the avaage load on the line at its input on weekdays between 3:00 p.m. and 6:00 p.m., June through 
August 
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(2) total energy delivered to the line. 

Provide any available information .tegantiog the distnbution of load along the line, including 

(I) hourly load for large loads among the line (e.g., for distnbution circuits, large commen:ial and industrial 
customers; for traDsmission cm:uits, substations, induslrial customers and wholesale loads) 

(2) where bomly data are not available, the distribution of amwa1 deliveries along the line 

Include the sources of the dala and estimates. Explain any corrections 1br misread or missing data. 

Define segments of the line based on the location of large point loads and the density of smaller loads, so that wilbiD 
each segment either: 

(1) the cummt is CODSlaDt within the segment, or 

(2) the change in current per mile is CODStaDt within the segment (i.e., unifomily distribuled load). 

(In either case, "constanf' mcaos "to the cxteot feasible given data Jimilations.) 

Demonstrate lbat the power tlows on the segmems are consistent with one another and the power delivered to the 
line input. 

Take hourly amperage dircctly from data logs or compute from power-flow data. 

Secdon 3: Pre-project and Post-Project Cases 

Calculate and document en'2'8Y losses for the efficient and base cases as outlined below. 

Pre-Case Losses 
For each segment of the line, c~ the annual pre-project losses in MWh as 

l05SpR=Cb x t x It~2 xa+106 

where 
t =hour 
As-.t,t =amperage flowing into the segmmt 
R. =resistance of the segment in obms 
Cb = 1. 73 for three-phase lines and 1.00 for single-phase lines 
k = 1.0, for segments with constant c:umm 

= (0.67 x Ao+ 0.33 x ~ + Ai> for segments with CODSlaDt change in c:wrent per mile 
Ae = amperage tlowiDs out of the segment 

Compute the pre-project losses in the coincident peak period in kW as 

peakloss,.e =Cb x t x L ~2 x a+ lo, 

h =hour in the coincident peak period 
H =number of hours in the coincident peak period 

Provide manufacturu's specifications. test results, or standard-reference data for the conductor for R.. 

~I will oonnally be equal to A,a.r.;.t X V lft + V pall 
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Provide die spradsheet in which the base losses are computed. 

Post-Case Losses 
For each sesment of the line, compute the annual post-project losses in MWb as 

IOSSp.t=4> x k x I.A,,.w2 xR+106 

where 
t =hour 
~· = amperage tlowing into sepneat i in hour t 
Re =resistance of the segment in ohms 
4> = 1. 73 for tbreo-phase lines and 1.00 for sinsle-Phase lines 
k = 1.0, for segments with CODStmt current 
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= {0.67 x Ao+ 0.33 x Ai)+ Ai. for segments with constant change in curreot pa- mile 
Ao = amperage tlowing out of the segment 

Compute the post-project losses in the coincident peak period in kW as 

peaklOSSpma = 4> x k x In ~2 x R + t<>3 

Provide the spreackheet in which the efficieot-ase losses are computed. 

Savlnp 
F.oagy Savinp = OOSSae- loss,.) x (1 + TELF) 

where 
TELF = Tranmission Energy Loss Factor applicable to the 1ransnrission system upstream from 

the project 

Peak SaviJ1ss = (peaklc>ssp.- peakloss,.) x {I +TIU) 

TPLF = TDDSlllission Peak Loss Factor applicable to the mmsmission system upstream from 
the project 

If the utility bas estimates of load-related losses on the ttaosmission system, and uses those estimates in saeeoiog 
customer aid-use efticicacy lllC8SlRS, it may add those losses to the load reduction due to efficiency improvemmts 
on primary distnlrulion lines. For tnosmissiG11 lines, the utility may compute TLF as the podion of b'lmsmimon 
losses attributable to voltages equal to or higher tban those of the input voltage to the project line. 

Provide the derivation of the estimate of ttansmission losses, and demonstrate the consistency of the claimed losses 
with the loss values used for the saviDgs bebiod the customer meter. 

Section 4: Screening Inputs 

Measure Life 
Document the life of each type of added equipment. including n:faem:e to the utility's depreciation sbJdies. The 
efficient case analysis is typically performed OVa" the lifetime of the major components. Where some equipllleDt bas 
a useful life shorter than the analysis period. descn'be the rationale for the analysis period and assumptions Rgmding 
the rq>lacement cost of equipmart with lives shorta- than the analysis period. 

Whm the utility woulcl make Ibis investment in lhe fORSCCable future to meet peak load or Rliability requirements, 
the aoalysis period should be limited to die period prior to that need date, and Rft.ect the present value of the 
difl'ermces in capital costs. 
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1be estimates of baseline and efficiaicy case losses shou.14 reflect die operating practices be expected to be in place 
for the base and efficient voltage levels. 

O&M Cost Eft'eds 
Include any ~ble changes in O&M costs related to the change in equipment (including the effect of rep1acing 
old equipment with new equipment) and to any cbaoges in operating practices. 

Cost 
Document the actual cost of the project, including equipment. intemaJ and contract labor, allocated overheads, 
design. engineering, and permitting. 
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T&D Loss Reductions - Conductor Analysis Protocol 

This protocol defines the requirements for aoalyzing and documenting loss reductions due to installation of efficient 
conductors in any of the following contexts: 

• Incremental: installation oflower-resistance conductor instead of standard conductors 
• when a new primary circuit or transmission line is constructed, 
• to increase the capacity of an existing line. 
• when a line is relocated due to highway widening or similar conditions, 
• to replace aging conductor that is becooiina tmreliable due to mechanical stress 

• Retrofit replacement of existing conductor wi1h lower-resistance conductor, where the replacement is not 
otherwise necessary to meet utility reliability standards. 

For any of these contexts, the iostallation of the lower-resistance conductor must not be needed for additional 
capacity to meet load. 

Addition of a primary circuit or transmission line to chqe power flow on die netwOlk should be analyzed with the 
System Reconfiguration Protocol 

The Analysis Protocol is divided into four sections: 
Section 1: Project Infonnation 
Section 2: Equipment Loading 
Section 3: Base and Efficient Cases and Savings 
Section 4: Saeeoina Inputs 

Sectloa 1: Project Information 

Project Title 
Provide a unique title for the project Example: "Reconductor Haltland-to-Midway 69 kV transmission line ftom 
3/0 ACSR to 336.4 ACSR". 

Loe a do a 
Identify the location of the project, by utility line number, names of substation(s) connected, and any other relevant 
geographical descriptors for die project (e.g., the roadways along with the relocation project is required). 

Tedmolol)' Description . 
Desai.be the lines affected, includioa vol1qes and length. 

Describe the high-efficiency conductors ins1alled in the project Provide manufacturer specifications. 

If this project consists of the incremental increase of efficiency for a new or replacement line, describe the conductor 
that would be installed under standard utility practice. 

If this project consists of the loss-driven retrofit of existing conductor, desaibe the existing conductor. 

Project Implementadoo scbedule 
Define lhe implementation schedule for the project, iocluding die spans installed by month. 

Analysis Coatact(s) 
Provide contact information for the personnel responsible for ttacking installations and for estimating loss 
reductions, including company name. iodividual(s) name, address, phone and email. 

Sectloa 2: Equipment Loading 
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Identify whether power flow on the line is uoidirectiooal or bidirectional, and if the latter, the share of hours of the 
report year in which power flowed in each direction. 

For each interval-metered location along the line affected, provide the hourly loads in the report year and identify: 

(1) tbe average load on the line at its input on weekdays between 3:00 p.m. and 6:00 p.m., June through 
August 

(2) total energy deliveml to the line. 

Provide any available infonnation reprdiDg the distnbution of load aloog the line, including 

(1) hourly load for large loads among the line (e.g., tbr disttibution circuits, laqe collllllelCial and industrial 
customers; for transmission circuits, substations, industrial customers and wholesale loads) 

(2) where hourly data are not available, the distribution of annual deliveries aloog the line 

Include the sources of the data and estimates. Explain any comctions for misread or missing data. 

Define segments of the line based on the location of .large point loads and the density of smaller loads, so that within 
each segment either: 

(1) the current is constant within the segment, or 

(2) the change in current per mile is constant within the segment (i.e .• uniformly distributed load). 

(In eitber case, "constant" means ''to the extent feasible given data limitations.) 

Danonstrate that the power flows on the segmeots are consistent with one anodier and the power deliveml to the 
line input. 

Take howiy amperage directly from data Jogs or compute from power-flow data. 

Section 3: Base and Emclent Cases 

Calc:ulate and document energy losses for tbe efficient and base cases as outlined below. 

Basellne-Case Losses 
For each segment of the line. compute the annual pre-project losses in MWh as 

loSSt.rJ =ca> x t >< I. Att.2 x Rt>+ 106 

where 
t =hour 
i = segment number 
As =amperage flowing into the segment 
Rt> =resistance of the segment in ohms 
Cl> = 1. 73 for ~phase lines and 1.00 for single-phase lines 
k = 1.0, for segments with constant cumat 

= (0.67 x Ao+ 0.33 x ~ + ~ for segments with constant change in c:wrent per mile 
Ao =amperage flowing out of the segment 

Compute tbe pre-project losses in the coincident peak period in kW as 
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peakJossi.....; = Cl> >< k x In A.,2 x Rb+ H + 103 

h = hour in the coincident peak period 
H = mnnber of hours in the coincident peak period 

Provide maoufilctuRr's specifications, test results. or s1andard-refaeoce data for the conductor for~ 

Provide the spreadsheet in which the base losses me computed. 

If this project consists of the incremmtal cleaase of resistance for a new or replamneut line, provide information 
demonstrating that the assumed base efficiency is in fact stmdanl practice, includiog: 

Current Industry Pndice - Document c:mrent industry practice using articles fivm induslly jouma1s. 
manufiu:turers' sales data, recent distribution standards ftom otba' utilities. and/or similar sources. 

Applicant Pndice - Document the utility's own recent standard practices throush purchase records, 
distribution sbmdards, and similar documents. Provide data on peak forecasts for the line, supporting the 
adequacy of the base concluctor. 

If this project consists of the retrofit of lower-loss CODductor solely for loss reductiODS, 

Desc:n'be the existing conductor that was replaced. 

Provide information demoostratiog that the ex.is1iDg conductor could have remaiotd in service. 

Docummt 1bat the existing conductor was functioning properly. 

Provide certification that the existing conductor was adequate to meet anticipated loads. 

Descn'be the disposition oftbe existing conductor. 

Descn'be the manner in which the line was selected for retrofit, and provide docummtation to demonstrate 
that the retrofit was undertaken for loss reduction, rather than actual or imminent fililurc or inadequacy. 

Emdent-Cast' Losses 
For each segment of the line, compute the ammafpost-project losses in MWh as 

lo5Sdllcimt,i =Cl> x k )( It ~2 x Re+ 1015 

where 
t =hour 
i = segment number 
Ai =amperage flowing into the segment 
Re =resistance of the segment in ohms 
Cl> = 1. 73 for three-phase lines and 1.00 for single-phase lines 
k = 1.0, for segments with coostant cuumt 

= (0.67 )( Ao+ 0.33 )( ~+A. for sepnents with constant change in ament pel' mile 
Ao =amperage flowing out of the segment 

Compute the post-project ~ in the coiocideot peak period in kW as 

peak~= CS» x k x In Att,,2 x Re+ H + 1«>3 
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Provide manufacturer's specifications, test iesults, or standard-reference data for the conductor for Re. 

Provide the spreadsheet in which the efficient-case losses are computed. 

Sal'lnp 
&eqy Savings = 4iOSSti.J - losStmcimt,i) )( (1 + TELF) 

where 
TELF =Transmission Energy Loss Factor applicable to the transmission system upstream from 

the project 

Peak Savings= L (peaklOSSlw,i-peakl~ )( (1 + TPLF) 

where 
TPLF =Transmission Peak Loss Factor applicable to the transmission system upstream ftom 

the project 

If the utility bas estimates of load-ielated losses on 1he tmmuninion system, and uses those estimates in scr=aing 
customer end-use efficiency measmes, it may add those losses to the load reduction due to efticieucy improvements 
on primary distnl>ution lines. For transmissian .lines, the utility may compute TLF as the portion of 1mtsmission 
losses attributable to vollageS equal to or higher than those of the input voltage to 1he project line. 

Provide the da:ivation of the estimate of transmission losses, and demonstrate the c:onsistmcy of the cfajmed losses 
with the loss values used for the savings behind the customer meter. 

SecUon 4: Screening Inputs 

Measure Life 
Document the lire of each type of added equipmmt, including rd'eralce to the uaility's depreciation studies. The 
efficient case analysis is typically performed over the lifetime of the major components. Where some equipment has 
a useful lire shma than the analysis paiod. describe the assumptions regarding the rep.lacement cost of equipment 
with lives shorter than the analysis period. 

Where the utility would make a similar investment in the foreseeable future to meet peak load or reliability 
requirements. including the need to replace aging conductor, the amlysis period should be limited to the period prior 
to that need date, and reflect the present value of the differences in capital oosts. 

Operations meets 
1be estimates of baseline and efticieac:y case losses should ieft.ect the operating practices be expected to be in place 
for the base and efficient conductors. 

<>AM Cost Medi 
Include aoy foreseeable cbaDges in O&M costs related to the cJumae in conductor (including the effect of replacing 
o1d conductor wi1h new conductor) and to any cbaDges in opaating pnctices. 

Cost 
Docummt the actual cost of the project, includins equipment, iDtemal and conlract labor, allocated overheads, 
design. maineering. and permitting 
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Appendix A - Prototypical Building Energy Simulation Model Development 

Many of the savings values tiom the TRM ue derived from OOE-2.2 simulations of typical commercial buildings. 
These prototypes were originally developed for lhe TRM documeot filed jointly by the Ohio electric utilities 
(Technical Reference Mam1al (TRM)for Ohio Senate Bfl/ 221, EnergJ' F;J/iclency and Conservado11 Program and 
09-512-GE-UNC, Octobc:c IS, 2009). They me based OD building prototypes originally developed to calculate 
savings for Califomia's Database for Energy Efficient Resources (DEER). with CCllliD parameters adjusted to Ohio 
building practice based on Duke Energy program experience and a review of lhe U.S. Energy Information 
Administration•s (BIA) Commercial Buildinp Energy Consumption Survey (CBECS). The following sections 
provide a desaiption of the prototypical buildinp and a SUllllDlllY of key modeling assumptions. 

Commercial Bulldlng Prototype Model Development 
Commercial sector prototype building models were developed for a series of small commercial buildinp wilh 
packaged rooftop HV AC systems, including assembly, big box retail. &st food restaurant, full service restaurant, 
grocery, light industtial, primary school, small office and small retail buildinp. A large office prototype was also 
included to analyze measma associated with built-up HV AC systems. The followiq sections describe the 
prototypical simulation models used in this analysis. 

Assembly 
A prototypical building energy simulation model for an assembly building was developed using lhe OOE-2.2 
building energy simulation program. The cbaracteristics of the prototype ue summarized in Table 11. 

Table 11. Assemblv Protlllltwn@ BuDdln• .Desc• nUon 
1~·cli'aii'ctfrfltk ;_.,, ~ 

' Yalae 
.... - - .. -

,·••1"~ . 
Vmtaae - .. (1970s \ vintaoe 
Size 34.000 square feet 

Auditorimn: 33,240 SF 
Office: 760 SF 

Number of floors 1 
Wall construction and R-value Concrete block.. R-.5 
Roof constmction and R-value Wood ftame wilh built-on roof. R-12 
Glazing type Multipane Sbadiog-coeflicient = 0.84 

U-value = 0. 72 
Lighting pows density Auditorium: 1.9 W/SF 

Office: 1.S.5 W/SF 
Plug load density Auditorium: 1.2 W/SF 

Office: 1.7 W/SF 
• hours Mon-Sun: Sam 9om 
HV AC system tYDe . • sinale zone, no economizs 
HV AC system size Based on ASHRAE design day conditions, 10% over 

sizirur assumed. 
Thermostat setpoints Occupied hours: 7S cooling, 70 healing 

Unoccuoied hours: 80 coolina. 6S heatina 

A computer-generated sketch of the prototype is shown in Figure 2. 
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A prototypical buildios energy simulation model for a big box remit buildiog was developed using the DOE-2.2 
buildiog energy simulation program. The characteristics of the piototype are summarized in Table 12. 

Table 12. Bhr Bu: .RetaO Proto~ B ........... DescrlDUou 
,ela8rilcteilstle ' ""' ~YaJue 

- . -

" 0 

Vintaae -- . ~· - (1970s) y~ 

Size 130,SOO square feet 
Sales: 107,339 SF 
Storage: 11,870 SF 
Office: 4,683 SF 
Auto repair: S,l.Sl SF 
Kitchen: 1.4!59 SF 

Number of floors 1 
Wall construction and R-value Concrete block with insulation. R-7 .S 
Roof construction and R-value Metal fiame with built..un mof. ll-13.S 
Glazing type Multipane; Sbading-coefticieot = 0.84 

U-value = 0. 72 
Lightina power density Sales: 2.ts W/SF 

Storaae: 0.8S W/SF (Active) 
0.4S W/SF (Inactive) 

Office: I.SS W/SF 
Auto RpBir: 1.7 W/SF 
Kitchen: 2.2 W/SF 

Plug load density Sales: 1.1.S W/SF 
Storap: 0.23 W/SF 
Office: 1.73 W/SF 
Auto repair: 1.lS W/SF 
Kitchen: 3.23 W/SF 

I bows Mon-Bun: lOam 9IJID 
HV AC svstem tvoe 

. 
sinale zone, no economizer . 
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HV AC system size 

Thennostat setpoints 

Value 
Based on ASHRAE design day conditions, 100_.. over 
s· · assumed. 
Occupied hours: 75 cooling, 70 heating 
U ied hours: 80 coolin 65 hea · 

A computer-generated sketch of the prototype is shown in Figure 3. 

Figure 3. Bii Bos RetaO Bddln1 Renderln1 

Fast Food Restaurant 
A prototypical building energy simulation model for a fast food restaurant was developed using the DOE-2.2 
building eaergy simulation program. The clwacteristics of the prototype are summarized in Table 13. 

Table 13. Fast Food Restaurant ProtnfwN! BuDdlno-=-- Uon 
CbRnctemtlc 

~ 

Villali 'W ~·' ·.~>' .~ 
C• ' 

Vintae - .. 
ll970Sl vin•·-

Size 2000 square feet 
1000 SF c:liDing 
600 SF entry/lobby 
300 SF kitchen 
100 SF restroom 

Number of floors l 
Wall construction and R-value Concrete block with brick veneer. R-7.S 
Roof construction and R-value Conaete deck with built-am roof. R-13.S 
Glazin& type Multipane Sbading-c:oeflicieot = 0.84 

U-value = 0. 72 
Lighting power density Dining: 1. 7 W/SF 

Entry area: I. 7 W/SF 
Kitchen: 2.2 W/SF 
Restroom: 0.9 WISF 
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Plug load density 

Thermostat setpoints 

Value ' 
0.6 W/SF dining 
0.6 W/SF entry/lobby 
4.3 W /SF kitcbta 
02 W/SFrestroom 

A computer-generated sketch of the prototype is shown in Figure 4. 

Flpre 4. Fut Food Restaurant Bulldln1 Reodertq 

Fall-Service Restaanut 
A prototypical buildina energy simulation model for a full-service 1ata111'8Dt was developed using the DOE-2.2 
building energy simulation prosram. 1be characteristics of the full service restaurant prototype are summarized in 
Table 14. 

Table 14. FaD Service Restaurant Protoh'De - .. 
D 

Gbai'Ktertsttc1 - " Villae • l .•· -" .,,._ - .. 
Vmtu:e Existina (1970s) ·-=---
Size 2000 square foot dining uea 

600 square foot entry/reception area 
1200 square foot kitchen 
200 sauare foot restrooms 

Number of ftooJS 1 
Wall construction and R-value Concrete block with brick veneer. R-7.5 
Roof constmction and R-value Wood fiame with built-un root: R-13.S 
Glazing type Multipane; Shading-coefficient= 0.84 

U-value = 0. 72 
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Gti.aractmstlc .. 
Lighting powei- density 

Plug load density 

Thennostat setpoints 

Dining area: 1.7 W/SF 
Entry area: 1. 7 W/SF 
Kitchen: 2.2 W/SF 
Restrooms: 1.S W /SF 
Dining area: 0.6 W/SF 
Entry area: 0.6 W/SF 
Kitchen: 3.1 W/SF 
Restrooms: 0.2 W/SF 
9am-12am 

Based on ASHRAE design day conditions, 100/o over 
s· . assumed. 
Occupied houn: 7!S cooling, 70 heating 
U ied hours: 80 coo · 6!S hea · 

A computer-generated sketch of the full-service restamaot prototype is shown in Figure .5. 

Flpre 5. Full Service Restaurant Prototype Renderlq 

Grocery 
A prototypical building energy simulation model for a groc:ay building was developed using die DOE-2.2 building 
energy similation program. The characteristics of1he prototype me summarized in Table 1.5. 

tfon 
. Vahle 

.50,000 square feet 
Sales: 40,000 SF 
Office and employee lounge: 3,SOO SF 
Dry st.orqe: 2,860 SF 
so °F prep area: 1,268 SF 
3.5 °F walk-in coolei-: l,!S60 SF 
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I Cbaraeterlltlc ill ~ .... . .,. ":.Z'c ;r -, .• 

Number of floors 
Wall construction and R-value 
Roof comtruction and R-value 
·--....:~~ tvne 

Lishtinl power density 

Equipment power deosity 

0ua_.:_ hours 
HVAC sYstem type 
Refriaaation system tYPe 
Refrigeration system size 

Refiigeration condenser size 

'Ibmnostat setpoints 

:Value ,_ ._, - " -
• 5 °F walk-in freezer: 812 SF 

1 
CoDcrete block with insulation. R.-5 
Metal frame with built-un root: R-12 
Sinale ome clear 
Sales: 3.36 W/SF 
Office: 2.2 W/SF 
Storage: 1.82 W/SF 
SO°F prep area: 4.3 W/SF 
3S°F walk-in cooler: 0.9 W/SF 
- S°F walk-in freezer: 0.9 W/SF 
Sales: 1.15 W/SF 
Office: 1. 73 W/SF 
Storage: 0.23 W/SF 
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7. 
,,., ;<'''!' -~~ •• r~~;, 

50°F prep area: 0.23 W/SF + 36 kBtu/br process 
load 
3S°Fwalk-inc:ooler: 0.23W/SF+17 kBtu/br 
process load 
- .S°F walk-in freezer: 0.23 W/SF+ 29 kBtu/br process 
load 
Mon-SUD: 6am - lODm . • sinale zone. no economim . 
Air cooled multiolex 
Low temperature (-lO°F suction temp): 23 compressor 
ton 
Medimn temperature (18°F suction temp): 45 
coomressor ton 
Low tempenture: S3S kBtulbr 'llDl 
Medimn teomerature: 756 kBtu/br TIIR 
Occupied houn: 74°F cooling, 70°F heatiag 
U~ied hours: 79°F coolliuL 6S°F heatina 

A computer-generated sketch of the prototype is shown in Figure 6. 

F1pre 6. Grocery Bulldlq Renderln1 
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A prototypical building energy simulation model for a large office building was developed using the 00:&-2.2 
building energy simulation program. 1be characteristics of the prototype are summarized in Table 16. 

Lishting power density 

Plug load density 

Operating hours 

HV AC system types 

10 
Glass au1ain wall, R-7 .5 

Multipane; Shading-coefficient = 0.84 
U-value = 0. 72 

Perimeter o.ffices: I .SS W/SF 
Core offices: 1.45 W/SF 
Perimeter offices: 1.6 W/SF 
Core offices: 0. 7 W/SF 
Mon-Sat 9am- 6pm 
Sun: U "ed 
1. Central constant vohane system with perimeter hydronic reheat, 
without economizer; 
2. Central constant volume system with perimeter hydronic reheat, 
with economizer; 
3. Central VAV system with perimeter hydronic reheat. with 

assumed. 

F.ach set of measures was nm using each of three different HV AC system coufigurations - a constant volmne reheat 
system without economizer, a constant volume reheat system with economizer and a VAV system with economizer. 
The constant volume reheat system without economizer repRSents system with the most heating and cooling 
operating hours, while the VAV system with economizer represents a system with the least heating and cooling 
hours. 'Ibis presents a range of system loads and energy savings for each measure analyzed. 

A computer-generated sketch of the prototype is shown in Figure 7. Note, the middle Ooors, since they thennally 
equivalent, are simulated as a single floor, and the results are multiplied by 8 to represent the energy consumption of 
the 8 middle floors. 
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A prototypical building eDa'IY simulation model for a light iDdus1rial building was developed using the DOE-2.2 
building energy simulation program. The cbancteristics of the prototype ue summarized in Table 17. 

Table 17. Lint Industrial Prototvne - - - - ... Uou 
€118racterlstk 

7,, -,, Value· .._ _ •r. •• .7 ... ~ - - '\" ''f "' -

' -- - ,[<]';;._ •. " r< - .u iii. .• ':if,~'• :! 

Vmi.e - .. (1970sl wmure 
Size 100,000 SCllJ8R feet total 

80,000 SF filctory 
20.000 SF warehouse 

Number of floors 1 
Wall construc1ion and R-value Concrete block with Brick. DO • 

. . 
R-.5 

Roof construc1ion and R-value Concrete deck with built.un roof. R-12 
Glazing type Multipane; Sbading-coefficient = 0.84 

U-value = 0. 72 
Lighting power density Factosy- 2.2.5 W/SF 

Warehouse - 0. 7 W/SF 
Plug load density Factosy-1.2 W/SF 

Warehouse- 0.2 W/SF 
Operating hours Mon-Fri: 6am- 6pm 

SatSuo: Un 
. . 

HV AC system 1ype . • sinaJe zone. oo economizer 
HV AC system size Based on ASHRAE desip day conditions, 10% over 

sizinR assumed. 
Thermostat setpoints Occupied hours: 7.5 cooling, 70 heatios 

u ·eel hours: 80 coolina.. 6.5 heatina 

A computer-generated sketch of the prototype is shown in Figure 8. 

2010 Ohio Technical Reference Manual - August 6, 2010 
Vermont Enero Investment Corporation 

376 



F1pre 8. Llabt Industrial Bulldlog Rendering 

Primary School 

KyPSC Case No. 2014-00280 
STAFF-DR-01-028 Attachment 

Page 377 of 397 

A prototypical building energy simulation model for an elemenlary school was developed using the DOE-2.2 
building energy simulation program. The model is really of two identical buildings oriented in two different 
directions. The characteristics of the prototype are summarized in Table 18. 

Table 18. Elementarv School Prototvn.. Balld na :- .... tton 
cunaemttc - .... Vatiae 

,,,,., 
t~t'\io - -Th.t;:t>":: 

~ " ·- -· -
Vmtu:e Existino <1970s\ vintalle 
Size 2 buildings, 25,000 square feet each; oriented 900 from 

each other 
Classroom: 15, 7SO SF 
Olfeteria: 3, 750 SF 
Gymnasium: 3, 750 SF 
Kitchen: 1.7.SO SF 

Number of floors 1 
Wall construction and R-value Concrete with brick veneer. R-7 . .S 
Roof c:onslruction and R-value Wood 1iame with built.on roof. R-13 . .S 
Glazing type Multipane Shading-coefficient= 0.84 

U-value = 0. 72 
Lighting power density Classroom: 1.8 W/SF 

Cafeteria: 1.3 W/SF 
Gymnasium: 1.7 W/SF 
Kitchen: 2.2 W/SF 

Plug load density Classroom: 1.2 W/SF 
Cafeteria: 0.6 W/SF 
Gymnasium: 0.6 W/SF 
Kitchen: 4.2 W/SF 

Operating hours Mon-Fri: 8am-6pm 
Sun: Sam- 4mn 

HV AC svmm tvoe 
- . • sinO:ie 7~ no economizer & 
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Thermostat setpoints 

Value 
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Based on ASHRAE design day conditions, 10% over 
s· · assumed. 
Occupied hows: 7S cooling, 70 heating 
Un · ed hours: 80 coolio 6S bea · 

A computer-generated sketch of the prototype is shown in Figure 9. 

Flpre 9. Scbool BaUdlng Reoderlna 

SmallOftke 
A prototypical building energy simulation model for a small office was developed usiog die DOE-2.2 buildiog 
energy simulaboo program. The characteristics of the small office prototype are summarized in Table 19. 

Table 19. Small omce Prototwe B ..•. - tlon 
1f€Jaarademttc ... ~ IKVme~ .r· 

~ ..., 
' 

~ ,_ 
~ ·-

Viotue Exist:ina (1970s) .:...___ 
Size 10.000 sauare feet 
Number of floors 2 
Wall construction and R-value Wood frame with brick veneer. R· 7.S 
Roof construction and R-value Wood iiame with buih-uo roof. R-13.S 
Glazing type Multipaoe; Shading-coefficient = 0.84 

U-value = 0. 72 
Lighting powa" density Perimeter offices: I .SS W/SF 

Core offices: 1.4S W/SF 
Plug load density Perimeter offices: 1.6 W/SF 

Core offices: 0.7 W/SF 
Opentiug homs Mon-Sat: 9am- 6pm 

Sun: Un . ~ 
HV AC svstem tvue Packand sirude zone. no economizer 
HV AC system size Based on ASHRAE design day conditions, 100.4 over 

sizirur assumed. 
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Cbaractel'lstlc 
Thermostat setpoints 

A computer-generated sketch of the small office prototype is shown in Figure 10. 

Figure 10. Small Oftlce Prototype Balldlnl Renclerlnl 

Small Retail 
A prototypical building energy simulation model for a small retail buildilJ8 was developed using the DOE-2.2 
building energy simulation program. The characteristics of the small retail building prototype are summarized in 
Table20. · 

Table 20. Small Retail Prototvne Descrlntlon 
~ '" Vdle 

~ .,,,. ., 
···"'' ,'. " .. C• 

Vinlue . .. : (1970s) -;.:....;___ 
Size 6400 square foot sales uea 

1600 square foot storage area 
8000 RnU8ft!! feet to1al 

Number of floors 1 
Wall construction and R-value C.Onaete block with brick veneer R-7 .s 
Roof construction and R-value Wood frame with buill-un roof. R-13.S 
Glazing type Multipane; Shading-coefficient= 0.84 

U-value = 0. 72 
Lighting power density Sales area: 2.U W/SF 

Storage area: 0.8S W/SF (Active) 
0.4S W/SF lfuactivel 

Plug load density Sales area: 1.2 W/SF 
Stnnure area: 0.2 W/SF 

Operating hours 10- 10 Monday-Saturday 
10-8 Sundav 

HVAC svstem ~ 
= . 

• sino1e zone. no economim' J[ 

HV AC system size Based on ASHRAE desip day couditions, I 0% over 
sizirur assumed. 
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Value 
Thennostat setpoints Occupied hours: 7S cooling, 70 heating 

Unoc ied hours: 80 coo · 6S heatin 

A computer-generated sketch of the small mail building prototype is shown in Figure 11. 

Figure 11. Small RetaD Prototype BaDdln1 Reoder1D1 

Weighting of Results 
The simulation models provide results at a level of detail that sometimes smpass the nonoal data collection 
procedures from customer incentive applications and other EDC data collection. Thus, weisbts were assigned to 
individual simulation results, and the weighted averages were nported in the TRM sections where the added 
complexity of using building type-specific factors was unwarranted. The weights used for analysis wae derived 
from Duke Energy data. 

For the commeJcial building BDalysis. the weights assigned to each of the building types are shown below: 

Fast food 0.017 
Full Service 0.042 
L" iDdustrial 0.008 

school O.OS9 
Small office 0.176 
Small retail O.S63 

Note. the large office and grocery store models were used to 8D8lyze specific measures unique to the HV AC system 
and equipment types used in these buildinp. Results relevant to these building types were reported separately and 
not included in the weighted averages. 
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Appendix B - Custom Analysis Template 

A. Project lnformation779 

Project Name 
Date 
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Project, measure, metering and analysis information shall reflect the project GS installed and 

operating. Directions to the user of the template are In this font throughout the document. Analysts 
should use a different font to document th& project information. Submit all re.quired utility 01\d/or 
PUCO documentation, the completed Custom Analysis Template and associated documentation GS 

indicated herein and In the TRM. Ust project documentation in the Documentation Summary 
Worksheet (Appendix C). 

This template complements the Technical Reference Manual requirements for custom measure 
analysis. Refer to the appropriate TRM protocol to ensure adequate documentation of 'the custom 
analysis. The Sections in this template are labeled A - E GS they do not directly correspond to the 
four sections in the TRM. 

Table22 

PrognmNamr 

Customer Name 

Site Nam• U DUfeftllt 

Site Address 

BulldlDI or Sit• Type 

NAICSCode 

eustomer Buablesa/Prodact 

Project Start Date 

Start Date orMeaSUft IastaDadon 

Projttt CompleUoD Date 

AppUcable Codes &/or Stanclards 

Electrlc Ullity & Account Number 

Meter Number 

Annual Electrlc Energy Use OD 
AR'.cted Meter 

~installltionAllDual kWh: 
~iDstallation maximum billed kW: 

719 Section A of this document is baaed on a Measurement and V.tfic8tion Template developed by Energy Resource 
Solutions for NYSEROA in 2010. 
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Rate 

Gu UaJUy & Accoaat Numbtt 

Meter Number 

ADDaal Gls Ellfl'I)' Use OD Alrected 
Meter Pre-imtallatioa Amma1 Consumption 'Ibams: 

Rate 
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Add rows as needed to provide the necessary information regarding 01f1f other energy sources are affected by 
this project (ie. Fuel oil or renewable energy) 

PrlDdpal CUstomtr Coatact Name 

Title 

Phone 

Emd 
UaJUy Repnaatatlve Name 

Tltk 

Pboae 

Emal 

Cas1om Ellft"&Y Analyst Contact 

Name 

Title 

Company 

Pboae 

Email 

Malllq Address 

Addldoul Project Contact 

Role 

11de 

Compay 

Phom 

EmaO 

Add llna GI needed 

Project Description 

Tec:lmical lead for Ibis custom analysis. 

Office: Cell: 

Describe the project and how it sava energy. Complete the following Project Savings Summary table 
based on the raults of the savings analysis per Section f) below. 

2 
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3 

Tolal Savmp for All Measures 
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Add infonnation regarding other fuel Impacts if the project impacts 1111"e9Ulated fuels such GS fuel oil, 
renewable, etc. and indicate units in the header. Delete columns that are not applicable to the 
project, except electric efficiency projects must include Electric Energy and Coincident Demand 
columns. Add rows as needed to address all measures associated with the project. Show orry 
increases in energy as a rault of the project GS a negative number (negative savings). 

8. Measure Information 
Document the following Information for each project measure. Duplicate Section 8 for each unique 
measure. Include all information necessary to describe the equipment and how it operates, including 
manufacturer's information. Reference CC11Se studies of similar systems wherever possible. Reference 

supporting documentation in the Documentation Summary Worksheet. Duplicate the following sections as 
needed. 

Measure Number and Name 

Measure Description 
Describe the new technology, measure, and/or change in operations, and how it saves energy. 

Measure Performance In Comparison with Relevant Codes and Standards 
Document the relevant efficiency coda or federal/state/local standards that apply 
to the proposed efficient equipment and the ratings of the measure equipment in 
~with applicable standards. 

Additional Benefits 
If the efficient measure was the result of a process improvement that provides 

additional benefits, such as waste reduction, clearly describe all of the Wt1fS that the 
new process saves energy and resources. This can Include reductions in areas such as 
waste heat, OclM costs, labor costs, water consumption, or process waste. 

Baseline Description 
Describe the baseline condition. Reference the TRM requirements. Complete Documentation 
Summary Worksheet to document industrial process baselines for retrofit projects. 

Relevant Codes and Standards 
For New Construction and Equipment Replacement Projects the Baseline is the 
applicable code and/or standard. Clearly cite the reference code or standard used to 
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