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1 Purpose

1.4 This Standard establishes precedures for- performing on-farn audits
lo deferming and documen! cument energy usage, and 10 provide an
oslimation of enargy savings from afiematives In the cultivatlon,
piotection, harvesiing, processing and slorags of agrcultural
commaditios and in the feading, housing and processing of faim animals
and anlmal prodects. This Standard Is provkied to quids the reponing of
dala and the preparation of specfic recorsmendalions for energy
reduction and consamvation with estimatas of energy savings.

Scope
21 This Stangard Is Inlended te support energy audiis of all types of
farming operations {which Includes ranching) typlealiy found In Norh
America, Engrgy audils shall excluds lhe (arm reskdence, excepl where
it Is not praciical lo separate bass line dala.

2,2 This Standard does not address secondary {ofl-farm) energy savings
in e davslopment and gvalualion of altamalives. For example,
reduction in the amount of fartlizer used on a farm would represent a
reduction of the assoclated ensrgy needed to produce ferdilizer for the
farm at a {erifizer producllon facliity {offfarm). This typa of energy
savings Is not addressed as a pad of this Standard.

3 Definitions

3.1 Energy: For the purposes of this Standard energy is the resource
used to power equipment lo do mechanical work or to gonerale heal,
light or cooling.

3.2 Energy resource: Source from which enargy is oblained, Including
gasaline, dissel fuel, biofuel, propane, nalura gas, slechricity, sofar, vind,
wood, blomass, geolheimal, elc.

33 Farm enlerprise: Productlon category of & farm. For example, a
(arm may Include & fiekd crop enterprise and & livasiock enterprise. (Ses
Table 1)

3.4 Mafor activity: A discrete activity assoclated with a fasm enferprise
ihat wilizes an energy resourcs, of that heavily impacis snergy resource
use, For exanple, & cropping enterpAse may includa graln drylng, ¢rop
planting, titing, and harvesling aclivitles. (See Tabls 1)

3.6 Component: Indvidual pars of a major acivity. For example:
lighting systsms includs Jamps, ballasts, Hmers, sensers, ste. {Seo Table
i

36 Energy auditor: A Jicensed professional engineer or olher
technleally qualified bndividuat who will corilfy that the audil report
provided fo the farmerfvancher meets the requlremonts oullined ln
ASABE s612,

3.7 Management operation Desciibes the epacific routine and timing
of tasks 1hat would allow someone to undersland how the farmranch
funs an enterprise on a day to day basis,

3.9 Management scheme A general ovendew of the entarpiise, what i
conslsls of, fulure plans, and any other factors Ihat influsnce the overall
opgration of the farm. For example, a frea-stall daly operation with 150
milking cows, alc.)

ASABE STANDARDS 20069

3.9 Type 1 Audil: An evaluglion and report of farm enlerprise energy
use thal conslders, at a mialmum, the ntajor activitias highlighted In Table
1, as appliceble, A Type 1 Audit Is not required o addiess individual
COMPononts,

330 Type 2 Audit A more detallad evalyatlon and report of farm
enterprise energy Use that considers ai mafor activitles and componsals
inciuded I Table 1, as applicable.

4 Documenting the base-line condition

4.1 This seclion specilies tha procadure for developing a record of a
farm’s gnargy use over the pasl annuat cycle.

4.2 For each of the avdited farm enterprises describe:
4.2 Overall managament scheme lor the entemprise.

4.2.1.5 Address enlergiise specilic management operations as requlred
by the audit typo.

4.2,1.2 Acquire from operalar enargy use and cosl data for most recant
12 month perod.

4.2.2 Major activitles assoclaled with 1ho enlerprise,
4,2.2,1 Describe aclvity and primary equipment Involved,

4.2.2.2 For each major aciivily, cocument type of energy resouice used
and current anergy consumptlion. Also, as appropriate, alectical service
Inforrnation {single or lhree phase; voltage) {natural gas or propane)
nesds to be included.

4229 Describe componsnls of major activiles, as eppropriale/
availeble, (required for Type 2 onfy}.

42231 Manufagturer of equipment

4.2.2.3.2 Component faglory ralings {hp, efficlency, Biu input, and Biu
outplit)

4.2.2,3.3 Management use efficlencles (are manual systems fa place
1hat could be automaled or timed}

4.2.2.3.4 Annual eneigy uso
4.3 Summarize by energy resouree

5 Assessment and Recommendatlons

5.1 This section specffios hiow recommendatiens shall be prosented and
miatmum infermation needed to be provided consistent wilh audit type
{see paragraphs 3.9 and 3.19).

5.2 Energy savings al the enterprise level shall be reported in ynits
useablo and undersiandable by tha end-user {J, Biu, k¥Wh).

6.3 Approprlale energy savings recommendalions shall be made for
each major activity Including a comparison lo the base-line sendfilion for:
53,1 Eslimated ¢ost of replacement/upgrade aquipmenl.

53.2 Esifmaled savings In energy and energy cosi, Including
appropriate assumplions and decumnentation,

5.3.3 Estimated simple payback perfod {in years) for implementing each
recomaendation.

6 Cortiflcatlons

6.1 All audit reporis shall contaln a cerlfication stalement that the
auditor{s) possess the fechnical experlise and exparfancs lo poronm
on-farm ansrgy audits, and thai the audit reporl meets all requirements
In ASABE Stendaid 5612, [See Informative annex A.)
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Tabla § - Suggoested Components within Major Activilies by Farm Enterpifses for Audil Assessment

Farm Enltorprises

Beel/ Fleld Fruiy Nursary/
Major Activity Componenls Daly  Swine Poultry wvoal crops vegefables Aquacullure  Grosphouse
Lighting!-h#® larps, imers, sensors X X X
Venlilation®71011 fans, conlrol syslem, variable X X{aoralion) X9
drives, hurnidity conliol ‘
Refrigaralion®™1®  compressor, ovaparator/chilier, commodity X Vegicut llowers
motor, Insulatlon
Mitk hatvesting™'®  pumps, molors, conlrollers
Controllars™® master system aulomalion X % X b ¥
Othar motazs/ Typos, comprassors X* X X b % % X X
pumpsa.-t.?.io
Water heating™®'?  hoaler, energy source, Ny x x X
insulallon, recovary, Wwaterars
Alr Healing/ healer, snergy 50O, X Fiad
Bldg environmemt'®  Insulation, recovery, varlable
diives
Drying'? snargy souice, aldlow
(motorsians), handling
aquipment
Waste handling collaction and disparsal b4 X X X X
equlpment/methods
Air Cooling energy souice, aliflow X X X X ¥ e
(motorsffans), control systems,
avaporalive

Cullural Practices  planting, liliing, harvesiing,
engine drfven equipment

Cropfieed Storage X
Water management  wells, reservolr, recycled H b X ®
Materal handiing™® equipment, motors, pumps x® % X X
Irrigation®® motors/engines, pumps, power
souice
Foolnotes

Listad reforences are gukiance documents of lools uselul for assessing Lha enorgy vse and'or efficiency associated 1ith varlous major activitios andlor fasm enterprise.
Nol Included here are the rumerowss plasning giides Lhat addrass the desion of fam entemyiso systems and tho malor actiities Invelved becausa mos! do not directly
assass energy conservalion or sfficiency. These planning and design guides provida & reference Tor undarstanding elsments of efficlent production sysiems, but do
not specifically addross energy use or elficlency a8 s tho Infent of 1his slandard, Theee are by #o means the ooly guidas and Yols thal can b used in performing
these audis.
1. ASABE Standards, 2009, EP344.3: Lighting systems for aghetsiuzal facifties. St Joseph, Mich.: ASABE.
2, ASABE Standards. 2008, EP5S6.1; Guidstnes for selection of onargy efficient agrcuttural ventilaion, 81, Joseph, Mich.: ASABE,
4. Srivastava, Aft K., Carroll E. Goaring, Roger P. Rehvbiach, and Dennls R. Buckmaster, 2004, Chapter §: Electrical power ler agrcudtutal machines. In Enginearing
Principles of Agricutiural Machines, 2nd ed., 45-64. 5t Joseph, Mich:: ASABE.
4, Ggs!afson, Rober J., and Mak T. Morgan, 2004. Chapler 8. Electido molers. In Fundamentals of Electicly for Agricullurg, 3rd ediion, 205-248, St, Joseph, Mich.:
ASAE,
5. Paebles, AW, D. J. Relaemiann, R, . Staub, 1994, Analysls, of milking cen'ar eneigy uso. Applied Englneering in Agriculiure 10{6): 831-839,
8. Go, A. and Surbrook, T, 2009, Michigan dabry farm energy audit quide. East tansing, Mich.: Michigan State Untvéssity, Departments of Blosystems & Agricultural
Engnesring, Food & Resource Economics. Avalable sk hilp/AvebS.anrmsu.edwladarmi:e0enoigy¥ docalculators. hinl.
7. UN-Madison. 2009, Fam enargy assessient toolkit. Matison, Wise: Unfversily of WlMadisen and Wisconsin Focus on Engrgy, Available ol hitp/
wwLsolts.iso.eduToatoginrosource="%2F foa %2 Flogin20,
8. ASABE Standards. 2009 EP460: Commerclal greanhouse desion and layoul, 8t Joseph, Mich.: ASABE,
9, ASABE Standards. 2008, EP406.4: Heating, Ventilatiag, and Coofing Greenhouses, St Joseph, Mich.; ASABE.
10. Sandord, S., el al. 2009, Energy Sell Assessment leols, Untvorsity of Wiseonsin-Madison, Avafable al: htipdivav.ruralenergywisc.cdul
1. UMUrbana-Champaign. 2004. Agrculiviat YenBalion Fans--Perdonmance and Elficiencles, Bicomvironmentat and Structural Syslems Laboratory (BESS Lab),
University of Iinols-Urbana-Champalgn, Avallable at: hlp/Awinrbess u.edul,
12, Directory of Cortified Product Performanco. 2008. Gas Appliance Marwlaclurers Association, Avaiable ab hitothwwwahddlrectory.org/ahvidireclonipages/
home.aspx.
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Annex A
{informative)
Commentary

Thls Annex provides addillonal informafien and explanation ol
considerations used In daveloping this Slandard,

Documentation: The Standard provides flexibfity In how audil repoits
are developed and documented. The Slandard only addresses the
mialmum requirements for documsntation that woukd provide for
sufficlant Iaformatlon from which the farm operalor could make Informed
declsions. However, greatsr documentalion Is encouraged o provids ag
complele & supporting case £le as Is praciical. This documaatation may
not be Included [n the report provided the farm operaler, but should be
nainfained In a case file. It Is suggested that for each alternative major
aclivity component en appropiale relorence be Included that would
suppori recommendatlons for Improving energy elficlency.

Assessments: In determining {he econony of vatous eneigy use
aclivities on a farm, 11 Is Imporant to conskar potenilal Increases In
product as part of the benefit used In the analysls. It I recognized hat
semetimas an increase In energy use will faciitale greater production
on-farm (.., larger venlifation fans in poufiry houses, Thal provide for
healthler bird production), thereby Increasing the benefit lo cost
telalionstlp. Therefore, # could be appropriate to consider these factors
In the energy use assessmen! and delerminations of changes In
alficlency. This evaluation 13 somatimes relarred lo as “energy densliy
unlt caiculations.” Also, It was assumed In the crafting of paragraph 6.3.2
that changes In energy managsment {l.e., ilming of power demand to
oftpeak times; or sequenllal starting of large motors) should be
addressed as a "savings of energy cos” evan though il doss not
necessarily fepresent a saving In overall enéray consumplion.
Fulheimore, il Is recognized that the slandard does nol Idenlify spectfic
precedures for perlorming various audit funclions assoclated with the
major activilies and thelr assoclated components. Other standards exlst
that provide Ihis function, that were too numerous to reference
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specifically; howaver, [t is recommsnded thal recognized standards
{ASABE, AWWA, ASTM, olc.) be used whenaver possible,

Renewable Energy: The developers of this Standard recognize 1hat In
some sfluations conversion fo a renewable energy resouice may be a
practical alternative 1o present to a farm operalor, It 1s also recogalzed
thal the use of renewable onergy resources should be encouraged
whenever possible. Hewaver, the intenl of this Standard ia no! to faciitale
4 redugtion In non-renewable energy resources, but rather to provide a
mathod lo facilitale ingreased effltiancy In the use of whatever enargy
Tesources are belng used.

Coritileatlon: Ideally, there would be a process in-place, provided by
aon-prolit, State, or Natlonal entilies, for cerlificatlon of on-farm energy
auditors. This cerfification could be relerenced as a requirement for
parforming on-faim energy audils o add credivllily to Individuals wishing
to perform such audils. There are cenificallons and licensing processes
thal do provide a level of assurgnca that an Individual Is qualified, It enly
alhically bound, te perform the audils described in this Standasd, such as
ficensed englnears, Assoclalion of Energy Enginests (AEE)—Certilled
Energy Managars (CEM), the Assoclation of Energy Engingers—Centifled
Energy Auditor (CEA), or stale cestifediicensed farm energy auditors.

Commantary on Table 1t Table 1 contalns a listing of the mosl common
major aclivillas and thelr most often assoclated components found on-
faren for various farm énterprises. As a minimuro for a Type 1 audif, it is
expocted (hat each of the mejor acivitles highlighted for a specific
enterprise will bo addrassed, as a wiole, n lhe assessmant and report.
The hightighted major aciivilles are Ihose assumed to address e mos!
likely opporiuniies for Impraving enesgy use sificlency on a lyplal farm
cparalion. For 1he more comprahensive Type 2 audil, 1 Is Infended that
for all applicable major activitles, each component type lound on lhe farm
would be addressed.

Support faciftles such as farm shops and offices are nol addrossed
spocifically In the Standard; howaver they should be Included f the
variots major activitlos assessed within an enterprise,
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