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Cross Reference to Related Applications [001] This application clains
priority wo2ui0d3242rovi si onal patent application serial mrOThse&610034338 76, 855
and 61/1 76,790, both filed 8-Muy-2009 and titled Building Sensor
Operational Data Analysis for Energy Saving System Control. 2. Techni cal
Field. [002] This disclosure relates to obtaining and anal yzi ng buil di ng
energy data. This disclosure also relates to engaging in an energy anal ysis
to determ ne analysis results, and optionally responsively controlling
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provi de &gl 8 a focused anal ysis results to accurately determi ne
bui | di ng energy expendi tures, performance and costs. SUWMMARY [ 004] An

energy anal ysis system pr The energy

anal ysis system may i ncl u%gﬁmgd?E‘QQEHMﬁ@ﬁl on interface coupled
to the prreEscRE Invdhton nmenor y coupled to the processor. The nenory may

i ncl ude energy anal ysis logic that, when executed by the processor, causes
anenelgy [04H4 1y This iayentiaprelgtesclo; 'ESIT'I%OB‘?B'&[% %E@n'ﬁ@épﬁbﬂ#'g r5pAuEt defivasy k
oper at i 0B8gnALRNErS anki héIgi¢dsyafenfer gy data connectivity interface to an
energy data source, obtain energy data at the network operations center

t hrough the data connection to the energy data source, and perform an
energy analysis in _the network operations center on the energy data to
produce Beseipliopaf RelaledifMt. [ 005] The energy anal ysis may include:
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Fi gufét;g 1 ows usi negg% es, controls and technol ogy (including data
configuration) to provide a secure environnment. [024] Figure 16 shows a
program managenent mnet hodol ogy. [025] Figure 17 shows a scalability
scenario. [026] Figure 18 shows daslHagai efa3creenshots for reporting screens
that the



system may generate. [027] Figure 19 shows a dashboard screenshot for an
anal ytics reporting screen that the system nay generate. [028] Figure 20
shows a dweRlzbwarsed23cr eenshot for a trend reporting scre@aTiUsa010/0B358y st em
may generate. [029] Figure 2 1 shows a dashboard screenshot for a
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Scor ecar System Optim zation, and other features., [040] Figure
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Fi gure 4[Q¥ds Zhebasd @xten%%w&ew having,a fiafshiF taraninated xib 4 fim R thatt es
qual i jsat igéfined ﬂGIélaéBmhﬁhi!cHﬁ‘oeraﬁfP hBotel prrinkal dnd bMbe Vet BMTHAinisHE
benefit diagram 400 also illustrates several exanple nain benefits drivers.
[042] Figure 5 shows an energy and savings inpact analysis 500. The

anal ysi s 500 expl ains an exanpl e sceagda &sinder whi ch conpany share price
is increased due to energy saving which the system 100 nay hel p achi eve.
[043] Figure 6 shows an end-to-end anal ysis process 600 that the system 100
may i npl enent. The anal ysis process 600 may, for exanple, include full
optim zation and nonitoring over a multi-year period. In one




process 600 may include systens information collection and integration
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Create twalcgltseat%gpaxahafqrtr@arfmmacweréealde\sep@m ng the Energy Management
Framework (EMF). [056] Internally pilot the SMART Buil dings platformto be
t he proving grounds of the EMF and serve as the credential for the EMF and
its prem er energy nmanagenent application. [057] Co-devel op the EMF
| everaging . NET, SQL Server, Dynam pgge 3Vt ual Earth, Azure, and Sharepoint
to lead the i ndustry in defl ning a unique platformto devel op, deployed,
and manage energy related applications. [058] Deploy the EMF using, e.g.
Azure's cloud services OS to nmanage advanced engi neering cal cul ati ons and
dat a managenent requirenents. [059] Investl gate Iead| ng technol ogl es for



technol ogi es as the market develops (e.g., Ofice Conmunicator, carbon
tracking with Sharepoint, Qutlook integration with BAS, as exanples). [061]
| nt egr at ewObW/B2423t i Nng Energy systens and t echnol ogi es PdglSoy10034368 VNSFT
(i.e. TOVEEM & MRO). [062] Align with utility conpanies to | everage
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NOC 1 106 may use a Service-Oriented Architecture ( to aggre gate data

across athesezzampanesats. Mew Sord lso, phows HFQ)ﬁ?ﬂeoraﬁﬁH’tym Ss nbavs ﬁe'PWdat a
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Addi ti onal Services . Because of the versatility of the system 100
i nf r ast r digtriugors a‘éﬂﬂsﬁmﬁ%ﬂa@e‘ﬁﬁféé’é sHely fluid resgrinclgs.cerniaingis, bettles, bhags.,
medi ator 1 102 has 2-way conmuni cation that supports Demand Response
prograns. Additional services also include a collaborative social network
in which conpanyfacility managers and operators can share information on
operations. They may al so drive LEEBageerdrufi cation of conpany buil dings,
perform carbon tracking and mtigation services, and others. [078] The
system 100 energy nmanagenent data services offer a unique approach at
delivering a conprehensive view of a facility's operations. The system 100
may i npl enent continuous optim zed control through real



time/interval data acquisition and analysis of all relevant facility data.
The System Enterprise Energy Managenent System (EEMS) may i ncl ude or

i nvol ve: WoORodo/m242hysi cal site assessnment, (2) histori cRCTOISR0101054358 | |
analysis, (3) utility meter interval data analysis, (4) holistic facility
controls analysis, (5) real-tinme automated equi pnent fault detection and
(6) ener aydIRLILEARMSIGTS5sSRTBNBS hE RAMS SRS St MBVELSARlled llt(:) Q{Qei Eﬁéﬁe

i nputs the System energy nanagenent system generates 1 nsigh 8rm of
report s, NYEPRHBEMIthsultios and challenges.an inde tastrive fmmmerovafnantaat i on that
leads toj iz Vi 100
my beg i th B I A S oB CARNEN G R Rt JEbiehi 3y 588
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uni que piiupicated efb.ud)freela@lmtsbwnudusﬁgs fﬁbe haada kitetero troarpecdin dheir ctfetriptsilto

basel i ne he prem ses' |ayout, engineering, and operational
heal t h. fgﬁw&gpﬁ%ﬁl @Qi gutl lity bill analysis is the next phase of the

syst em 1(W024jp| Eeset Iaawmmskllrhmtl‘ra ﬁeldmoelrewgnizddythbt tHe emallerJiurd patBwages an
i n- depth

t nds over tine cl udi ng
seasonal la%e %tunfe\}r 89'%’% uon §chrﬁ1p8{o t?%syé}e@rsuﬁl aFﬁﬁL@GG?fBH%?'%ndl ng
the vidy enﬂetalI|nﬁw@lldgadellvemobmereafnsﬂwsséhd%@ﬁ@/emérdl AgideP Ptk Rittepingan be
recogni z It al S?rﬂ) r.ov d&gtﬁ%tggnchrmrk a ai nst which |ater energy saving

nmeasur es?%% PrERNSS AR 9ePNeqlors; sygiemspAand Adminigtration setg terr or s

duri ng tbn@raam@mecommae AicepiallB dbeties QRBeRés! Rnkitags| ]
Meter in data anal ¥ISI Spl s ath |rdq%hase of tl%gss%\%ezﬁ%gg&s@ngtgﬁ}on

er
To obt alh %Séﬁwa%& yablesndeialRrductSan energy data mediator 1 102 is
instal l eEb(f!B]j Cﬂmwﬁ#ﬁrtkﬁaﬁﬁhssbé@bé'téxlpbﬁéfnd%t@J %sefgh&drﬁ@ki%%)le}ﬂtsl%t' S

used to collect utility data from each of neters and sub ters In a
bui | diPngatternel e ﬁsmdm@ebui\/l dfividfa isingat lnmmagtd%nentemls adainistrationh sets,

or 11 oor el §1d SRS Such ReBRURYE Ao FRERaNT e, MHpNCits, BEET "

anal ysi scirqumsiangesocreate orbstaclessdo effectipot otheovise desirablen cldnimistraticnu oé

ener gy sayd: A j ener ges
during tﬁ%é"%gcﬁclﬁ{lgtecgn rec#@cﬁé]r']%tés 2‘? gb'av{%gp i%Infsmleé §r§%)é%l;§d8ﬁ!+&e ﬁqgﬂ'ﬂf‘%zes
and repoet vajuabladV pmdlutgﬂ mlrttemted fof cleh‘eertotanlddadrglncsutatlomIusmgestmtnseﬂtbml

curr et f the building. Here, the nediator 1 102 extracts data
from@acﬁ&é [“Elg?’gg %‘%Fem and piece of equipnent in the building. This data

is trac km26]/er0ne rof the podislemgethatihas debradaenes that idgacydy stmeesegwhpasent
wor ks an ear.s

the b t
data ar eggaf’fég']lﬂgﬂq'#akgper2%‘?"&&?'6%?185 PE:Ie%W é@rqr%cgadgwnﬁmgﬁ C‘%E‘E‘E}B%cy
and uti | smmenarrdaém:neétdaneﬁeé&e Wﬁh@mrwwndﬁoﬂfsewsmnbﬁzéwm sp@ikesPROET
usage anﬂ§o her, metrics, P\AfPﬁglaéor even greater insight into buildi ng

operatio ANF foypdl fagir Wﬁ}ﬂdﬂt ketplgre.ca sybgjantigl @Eﬁ%?r Y108 SUGh tegary 66

sol utgsonspikéd aassudny i mamang@df bwodthmmmah@é fz:rasoul%mcﬁe@ﬁrleﬁgtﬂ%
basis. This fine |evel granularity facilitates the S\éstemso ution to

i dent i fys'?%ﬂl‘i’e’ttionléo'f‘ﬁeént&,s amychiegAYHY Rpikes afe @lsqpavallyuisrped tadavetabl e.
Addi tion I i t zes
pr obl e oamoticel GARKIeR APt 5 P cHinACly SRReh SB0M 075 H3| alih 0575

syst emat iN€hehef fi ci encies. Automatic fault detection begi ns WI th as little
as three f SJeee) o m f t i e stem
contract [mggqlﬂThgfgr%ldl at orr“gtﬁtg’f f)ér%gsw g&‘ﬁﬁ or blé}{(ﬂ g@élngngth{ r%sraéd/'\?wé(l te)
capatiO i efpramemtloalﬁg seqiscgnaiseptusssitbene amei lgnme;tmaanatlaswihmh ®4preventnan nuous
optim ze r ﬁﬁﬁn@?ﬂi‘i has an
intelli ggrr‘léég"élha‘%g elfatﬂﬁlac:\?\?&r\%éﬁor ﬂﬁtc')"sﬁ%g{ glc))%'t a%vancn&gi %dés'ﬁ%o iC
bet ween @hyisiog inarpropréale aesminations efacampnentss . Furiher, npsitir atamnpanents2 cai so

sends an r e u

At ot o oo elihBs WD e KARE: T BuAglne 855t Sdbuf, fror
Const el | 883lipa membraner sych ENE)polymefigeri m§sttcmf fné@ealt m a yvayotnabcamwtue | ogi c
and nt t $héeH r 5 i

asent] af ol P Rl SRl ThSHo g 1 g the bxddtiol dignle} gR e
zones. [ 085] Thus the system 100 and NOC 1 106 nmay establish a data
connection fron1the net wor k oper ati pgys s@eif €r 1106 through an energy data
medi ator 1102 to an energy data source 1104. They may then obtain energy
data at the network operations center 1106 through the data connection to
the energy data source 1104. The system 100 and NOC 1106 may al so perform
an energy analysis in the network operations center 1106 on the energy data




renewabl e sources of energy, including wnd, small hydroelectric, landfil
gas, and biomass, providing an electricity choice that can directly support
t he bui | dvogonii3gee® r enewabl e power plants. The system @#EFAISAI100343681Se
solution is an additional service that can provide direct revenue to a
facility. Facilities sign up with the regional |1SO s demand response

program pidcy SpiRe \WhePpiMtlrePsypiBiding! MndlBér dHaIBRgd RNusdrd aPY TR R idicHts
agreeing to shed | oad an agreed nunber of tinmes.” System hel ps to engineer a
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teamto mddm@aﬁblé heofpshents O Evéry @itlgr gé’erﬁﬁ\F 3’ breu Nddmpdnehtd! Fim t han
sinply assessing the state of the buildin ficient bU|Id|ng

oper at i oA¥SartedtysCaaperlive daduHactiress Hugh RSEPF ﬁﬁmpéﬁaﬁd?"@d%ﬁ%e ¢hallenges
i Nncreaseg ma@sbfsf espan of the equi pnent and decreasing the repl acenent
frequenc t hus afaC|I|tyto optimze its operations with the
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Unschedubﬁ& Rh YRR BN r&%kﬁuealu%eréﬂsm ﬁaaaereas Rf‘dlgé‘érﬁ%dj‘lé?ﬂc&{nectors
inefficient machi nes. Sone nmachi nes may achi eve e desired end resul
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t 100 t h kes the best f_t ' t it
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an appro t ha uni que i e mar ket place ri
"t or ot FEAlengEh o ot pse Ao huis SededS; Podsite B ok atses. B PABY wor  d
of fagl biéés%i%bﬁded!@rﬁwmbt hb@éﬁelﬁpt@urmpﬂé&'ee%‘v‘vﬁe@ta&h SG@blgners have
i npl ementation plan 1200 for the s em1

Reposi t oPFO[9YENt iMRreyed ways 4o rerja UW@'%F&PB'PL@%MWW”B’@% ﬁ%ﬁyaiq' ed

directl yug@;&tgrggt@gy@duc@g,sgpg;@,ﬁfuggn| nf rast ructure to retrieve avail able
nmetering data. The system configuration occur renotely once there is

est abl i SMZhetM@kh%memuwdeq“wbtr@é abarphseteral ropaedpnassglias whi | e
installipggy tﬂ@teﬂ%dlsaé CHoniLleétop%ss&ﬁBlz' Sy %gétgﬁﬁ frayY dd&?ééé@@ tﬁ@%@?'ié%ﬂb?g
each neter dtacility within the databaSe and cl eansing, validating and
nor nedli z Bwgounging) afier gesians rMers specificallp o) "UP[QVEF’WCEWGPEW FSeambhpaNdn

Dat a Ret g gyl is hededtd ﬁEFe?éQs '?F?é ob@Biify %Q?@ipeTﬁﬁcé%BQ%xb@geH\&éd us%‘?port

data retrieval fromneters and Errreters t hrough the nedi at or

whi ch na§nd dpideregipiants wilk he Hgalplpatpf@ﬂahhsb rﬂwdn@cmep@@m betweed dW@I@f‘ate

bui | di ng on and
other barT U By Shd SmiuaR el BRE miofe Bl 1A BB o

Ml ti - Pr 8najie usess (em:p@ntg It@thﬁ‘(ﬁ incEaased canbirnoe. dqrmgﬂpep'@@npérspgla mance
I ndi cators Tracking [098] The system 100 tracks data points such as
tenperatures, flow rates and weat her conditions as interval data points.
The system 100 will store this information with a tinestanp, point val ue
and data-quality rating for each cobksadsd point/interval. The system 100
can then normalize tine values into any interval the user desires to align
poi nts for output/reporting. [099] Most key performance indicators (KPIs)
are the result of calculations based on these data val ues. The system 100
can cal cul at e ongoi ng consunption and operating cost rates (e.g., $/ hour)




Ext er nal Resources [0101] Through systens integration, the system 100 rmay
retrieve data from existing conpany ent erpr| se applications or external
resourceSWO'EhH)/B%ZUem S open, service-oriented archi tectP(IffﬂJS(zﬁm;me&n
interface with existing conpany enter prise systens to deliver a
fully-integrated energy and mai nt enance nmanagenent solution. [01 02] The
speci fi cgosectdiasSOMBLEY St SPEmS ittt théy haieHeREnyR aggga I's.
The system EEMS wil|l be able to read an)Jd extdr?rgg r)ga?grré:crt%é c@enrgflgg(?lt
dat abaseBroperly estabjisheddlugl carumumisatien.. MySQL), subscribe to a Wb services
data feego3d] Peidrlindidwof HE mah§alen | nked
to or i EbortI data fromexisting d ﬁgta gtsse@qgégﬂgéﬁ%lpﬂf& %c%%rggrsal ot her
flat fil Bedidelivepnsets ﬁ'pédW'IJ‘éQi agpnecter @seembliesc angasysterms,e swanutacturers,

03] Dot s RRERFS, et T Rclploris A B KRER T welelvanf by ot Efiboby, - 7

syst em sbave irematned eom\sncmbl thata figther simpxovemenrtst hee ipodsibteor Thd @arkeThe

nmedi at or i i.nformation ipnto the
T ot SOEDEs i SEEK BhiByed Bhb Sekiprio092 cBRRcPHsepiBh 3l g, e
(e.g., tae pmmmmaﬂyslemusndpadlenwt hemb ﬂBRN)Iy ontrwuoeﬂl ingo andowigatiblenand
ceIIuIar Wi el es g at ed oca the nedi ato 1 02,
Snd + honnBPRRRREE, anpisstian, bderioeH ERuRE 08 subn ot lErEE Bhii st ar  on

l'i nk 10ThmcEtlﬁN&teeﬂ©If Madmtamtsmfmapmmrswemﬁthamhdmgomewemamh aogds it
into the dat abal?ﬁ rre Thus, the system EEMS supports real-tinme
access t BCPRPALIE, OW&%'%PF%Q AP via the nediator 1 102 HTM. and XML (AJAX)
Wb page dashboards and G aphical User Interfaces (GUJ) and up to
one-mnute to the EEMS data_exparted Networ \(F%)eratlons Center. [0105] Data
Nor mal i zati on (Weat her and ¥ PH@V'éBM QE THE I 1 06] The dat abase

ar chi tec;aarsal BaRe obwsrdwbmb%fme@grubpaﬁ&{meoééﬂ 8Verabmeatith edinsgintal i ze
it on a tinme basis frommny di fferent resources (nmetering systens,

bui | dBnginyeftinm@ng eosight éfw impsuaneants iFihg, fiell/Haxe DeenTarbieygdipDew and
manage d y q t \/

col | ect eﬂé\(f)énoga anﬁ.ggo - v6 emé\‘z\%o?gécngég‘é‘hér%ﬁpeedaﬁlesﬁ ?\h&ﬁs@f ﬁ*aggﬁ;ﬂ? rom
di f f er enfeadwes aredudmg rcoasidarably imprioned yaysnig slgeyeetmlfs oot ﬁametrraaae@tlcem be
normal i z h

agr eerren?ﬂ'\?\n%? ﬁmﬁéaoﬁgﬁt?w%géeﬁép rgﬁrtlél‘:tggés% nH? ﬁtéor& 8 em Wi ?‘F |h§«9¢t§/¥éme r\kgg?tl her
nor mal i zednrectaraspembliesf anidhsysBzme)| anda\ﬁﬁmrggatm omjpammts' auq:h)as legagy KV ng
and 2@al %ﬁk‘? reports included in system EEMS. [01 07] Cal cul ati on of Key
Val u Hiter pretation of Consunption and Cost Information [01 08] The
syst em Efd@3sjayThenirinodeative canmadtart asmrrmhgs remdt systerhacilda irdtodsceaeioantince

of nearl any_ type of.calc tion ute i.nterval.s, .

al cur at I TeRRE ABSHES ey dlcantedhise BRAbRNST WkrCl PPz b Sssiviity

Bt u/ squafq cbﬁﬁéctortlealts-?l%émmabeh@eammmsof@secﬁmthéa:ser iamd/esﬂma’lneaciﬁEhG will
derive the cost dataf J;ih rat on with a bill,. cons I|C;at|on
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that - prodnddacreass e th onhedor SsternpieScael nsten LY b1 "ho;

2 . [ataysed Wﬂﬁtcbﬁﬁbaﬁ!ﬁlé htsVaﬁd)’w{tIQilntéﬁHe célﬁlidse%mcmlmmdvements
Connectivity Requirenents]| Data Col | e&d on/ Transf er and W t hout

Connect i #n¢ ;i'dt’@f“tqfié“ r‘B?\ﬁlBtr%"e[%i fwiher augnentad QY PeY; YResOf P"sﬁglc‘ﬂ‘lﬁ?oaﬁ e any

conpany’ gusHyR fdde df MubIGAbAE EGME&dlsEQﬁne%ﬂachlé sy PSedbaek fethasigingd
network connectivity is not avail e, the mediator 1 102 will _ use an

on- boar d [A38] - |W@?Qap[&fﬁ1fed16@@’mufﬁﬂonc@r¥ﬂ%m\@éﬁ'9’hgaﬂ gnigral seppectiaindusiim ng
system V'isaaaa é‘d F‘oSéorﬁﬁhHéE?er fiRd bRhAsEn 5‘?é&%fédlé"Quél‘?ﬁ?%mlﬁdfbonﬁtgﬂaei"dottlé

cases where uted network connectivity Is avall diator 1102

will 3ot ppeqmand/cmtgcem@nlemchan eatefdlradministradan Qbh?ﬂwgb'iﬁ}oﬁ'@edeé%mﬂ@al on
to the n r f i@gXi sts
bot veen & (oord FORPARIES oA TREALIIE, Slsidthans IREABeraI0® Seficapriend

sol uti onVvalume f@bﬁﬁﬁta'ﬁiﬂgrﬁaﬂw@at a security through Li nux-based security
features [(?dBaIZ] ' *f‘ﬁé w%ﬁ§ kb ditédd d Qg‘m s'hrtﬁﬁf*o'rl%s asﬁﬁékr ﬁa? 'éﬁiehds 8 rihPSec
and data“l oggi ng. msdl ator 1 102 firewall uses t

packet - f defining ray fbm)wmr@mlmqnt pprﬁt o APhENAgIRRNY BIPBE aiSi ﬁl§059%ftr@ﬁ\ by tthj | |
Suppodd Enﬁstéﬁﬁﬂg%laﬂé? lrim, RUIREP s 0 VeTEFEd Y hérem 8Y bq8cIthOE SeabIBRE hAAL T ON
and secure conmuhi cations over insecure networks such as the Internet. SSL
will facilitate encrypted transm ssion of data between Wb browsers and Wb
servers. The | PSec protocol will pregjgdeoragcurity in network-to-network
connections. It wll provide access control, data-integrity, authentication
and confidentiality for secure private comruni cation across insecure public
net wor ks such as the Internet. Data logging will record a variety of
connectl on atterrpts and aut hent| catl on requests to det erm ne |f there |s an



[01 17] The system solution will have little inpact on network traffic. The
mediator 1 102 only transmts the val ue associated with a data poi nt when

t hat val wwochevigest? This will reduce strain on the net weCK/USR@L/0348F8 For
connections to existing building automation systens, data rates above the
controller may be 100nb TCP/IP, while data rates below the controller wll

lncreaseo&idnapsb?atih |n%rﬁ$\’éﬁé'@>h§é'él%rfsé Ry lcegacandiustefPmePabaut the ¢ bel ow
the controller wilT depend on the ac uaI |nstal | ed | egacy systens. The

nedi at or toiseph thexflyid CPF'&ﬁtﬁ eftthedmfeder \alupe PaPetosgameypiCalien of é&Pe'P%l%P%
comuni el Protocol sand data-network speeds (baud rates) into a high
speed | T standards object nodel. [01 19] Data Col |l ection Requirenents

[0120] LI09B8hf Ruefesabhsi the entesal eantnestion sysfemetsafudber includestanrend £ap ¢r [ 01
21] The gy %fBr'ﬁ'?éY‘?’s PERiabld Sséutalhé“ﬂgig ddpdnichtidifbér Pehate thtBFBF Qﬁff‘&
oper ati onal anal ysSlI'sS, corrections measur enent’ and Vver | I cation
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d t bl e f i ve. (VFD ti onal
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return air hum dit et

[ emmer at 81 o Al it aE recs ChP saal SIaBFT Tumes BECORBEBIY Bl tiak doe
val ve poghd 'd&'ib whef Kridbivbe MaisgLt teefluigt &mﬁﬂﬁ%ﬁhorﬂb‘dﬂ Sﬁaﬂwecrd%éﬁféétér erand
static setpoint [0l 30] The %{t%(; ggtaﬁgat orm may provid he abilit

det erlRi neoHAIRET iseigeaty 8°§'BP'I‘ riBE| GRs Sed PlRnR APd the 'Fﬁ?%taE!Bo?r?a'
request. niaHet&he SARStaMdIIPcaplRKaF act data in instances where on-board
controllers cannot transimt data. [|0131] Criteria, Logic and Level of Data
to be Col0048} edMpreipreferabinehe ap ava |r’ﬁ§§5 arointesier fage orzsuuface that syppertpantt s.
The syst i

{ecommenii ot B2t B ifCbgrieb el Ploffged (I Bloxigeertib the end
consunpt camwakhandéstericriumeana Bven rmrelmefngq:béy the apike eaamlsybtstentlajlwoahste and
benc r n al
and 2351 feifiteldh Bl mne ikl AL GRBpIshiE BT eie SOTERLATS
of each éabaitla ¢u3cum§g’ande by theoatf loast ortemapqmail ang, at andlebyettgysmlmjbm]uer and onal
efficiengy. m may use equi pnent inventories to nmeasure energy
consunpt ﬁ%nc%tg%taﬁél%é%ui pnent |evel and rank the inpact of inprovenents. In
t he end, [05046] y T spike batrieg alser fatther priefdnably indiudss a pgrlpﬁery lttmtldeﬁdesband he

t whi t t I t h bas
Shvs. | odepsfrestibgs A leB8Tbne BaiReattpiolBh BB bR Mare eErng e Baridr
Sut) pst epm}n?s [rDﬂuu&fébmHitﬁuﬁi@h@mr_n}m ilh&anexnmﬁetednbxenaﬂrésrfmucadd?mlumahon
nmetering,after a n e avai e er,n ital co
oyst em creidl e beriék HAsodieRiaby, e penaney esiatisbies A ormurerasdvetic Haby
r epr esenfurfher HERMREESBATI¥r KXMRIYIRat i§ Bhapaharidsigéd tobémeoRpatibie f&eﬁéssuéé of
exi sting eqU| pment and contraol -systens represents a change in the way the

or gani zathes traygheflanerdnaedelacysPH®St he system Note the recurring system
theme of jog rg %E%ﬁ&ﬂlaﬁlﬁ‘%ﬁnﬁlﬁg AR RitHoP INHRSS oP'ﬁGiH%daﬂWﬁay,W§Mﬁe baMRpL i NG
in addltl onal assets that  may be unnecessary for achieving benefits. [0135]
For c0defreptas; 2 fances baff'ﬁé%eﬁfﬁ’@’ebajﬂg toeynintended ah faseible wee alinrempatinle

i nfor mat EGkhettdrh Whick B8n ERRIRSEr Blrpséd bf exedilile Bur AXINAELIBRIEGES: sHikkk, 36]
Data Col [ ection and Fr equency Schedul e #IF%"‘Q‘PAP The s stem EEMS sol ut.i on

wi |l meef fuRBercteapln of Hidispiks: PAIEET Sete usiy ep ﬁrﬂ”&/EPImM‘@FW"

dat a- col ttﬁéﬁgtpfhecﬁ\tb%t lirhdin of MRicS Yyath@ay, "End seitl tﬁetbarrﬁat or‘il¥ Wheabdged With ch
may be defined as having a one-minute interval. The real tine collection

i nt er val Corapaliljle senfictor assembliesandysystems.i nut e i nterval or other interval.
The table below lists a specific data collection and frequency schedul e
exanpl e.[0138] EEMS Data Storage Capability for 15 Mnute/Hourly Real -tinme
Access and Reporting [01 39] The system solution nmay deliver real-tine
access and reporting of collected detgesdrer nost points, the system may
poll at one-mnute intervals. However, data is generally stored at the data
collection rate. This means 15- mnute-interval data is stored every 15
mnutes, and hourly data is stored hourly. Data that infrequently changes
(e.g set p0| nts) |s stored onIy when changed No I|mt to the nunber of

o a o, o o, - g—— e



meet conpany three-year archiving requirenments, but it also will extend the
time requirenment at the conpany request. The database architecture wll not
i npose a worbwrises2¢e penalty for increased vol une of daPaTAtSer1ays43p9140]
I[tem 3.2.2.1 Metering and Sub-netering of Major Systens [0141] Meter,
Sub-neter, and Pul se Data Col |l ection and Anal ysis [0142] The system EEMS

will col [6043] daEveramora @hefeeably, ithy boyindes irtbistiod eatabichay ereéack @igtanI@e
medi ator 1,102 current{{%alsg‘gg rts standard protocol s such

Mbdbus, BBfPAPEaCYHiRfpe oot Ths legRcidisiance Mefemblhﬂ@nmeys line
pr ot ocol ghaefa gpw&tmablyeauewtaérpeﬁetc@lww et &y 8dal PiHiCaRd tﬂéthuke

medi ator 1102 can be configured quickly to the appropriate protoco

maki ng bBRTMEr ndhe degasy déﬁme%'sm'menepnmwfsra%x PRANS:® SMadpstedistanceaeroas i zed
anal yg St@&hhﬁ@r'&ﬁﬁe infbrﬁ)rWHQPBeWeﬁ%e aﬂé%sﬁﬁﬁé @fd‘é(uaﬁ??%ﬂe%llga%re

el ements fromthese systens. [O Overview o

Met er i ngPeigrakby; &e tﬁgasmﬁtaeee [aog! pmd@mtmﬁls@mnmn avel approximately
required ﬁ&?c gr and/ or sub metering infrastructure as requested, neeting
or sur pagm n e conpany's data collection requirenents. This

i nfrastr Q044 e tmothertx@semtmesﬂfeld/armtums dhe Intergticeeisi kounded b9 2hé cap mailitole

o Bt it at Bablene Rt gjanetfal diiErtion B3 ok W il Botlfa ARERERR .
g company v EGUr prient 1

t o utlo i ofatdeastdnedegaeysptkevi a a KYZ pul se output for electric that can be

installe the. ut il S, d. pulse outputs for

The syst %’a %h&t&nﬁaﬁ%b%ﬁ%ﬁ% t'&%ﬁﬁ?@g dgﬁa %?f@ﬁ% at'SH&f’t‘ﬁ agﬂea sset s
requir edon@ lergaey spikeswh&pq:rev?e(jmathel)atsleaitckin@llegbdgsmk? &bnoéxteﬁglhgdmubﬁlbor
material s [ nt angd incidentals regu tqQ confiqure and Integrate
e Eensaty Bt oE KeRke i tng S Teer atsh Tioker e dnfefRlice 40 s ek sedlidne

equi prentt endsstpréféﬁed Paimhe i I§gidyodiametrivan distarceEbhio ausrlesgahé@rtue and
an es b|JSh ﬁg interface to ldashboards and reports. Installation may

al so | ncf "c’dﬁe (83shong §98RESRKe: ) utility provided neter pul se outputs

to Medi a[omspanml tMWéyﬂ%é@BlkEeBérn@F dneﬁo‘a)thecnfé?afdé QitheP afdie and/ot in
utility provided pul se out fromwater neter (wWri n% 100 feet or |ess),
f

connect i 6¢MPipatien: Gan1 preven |'9990vprsaheaean$uq>t§er doegupatiie rsanasciers drom

(Wi ring &8@pliskilg Alid! ééﬁ}rmnlcgﬁéﬁlvhﬁtt 'aosbé?éd ¥ Otftgdle Nggrhﬁﬁnepuﬁdtﬂé S?éﬁéhm

el ectric sub-neters, (less than or equal to 40 , W I'ing eet or

| ess) coAndet bagmatmgtmetes thebmnqeailvgtcnene@@r assemhiw am@syqiemel (wiring 100

feet gy ReRal rﬁ\b&i’é} lg "Mﬁ@
Egﬁl prrenk‘ftﬁqi 49'{\9#% as@deﬁn%%?g@g%aéebe rr!a%%ge Lérsétﬁg b"% éhgyg em tggvork
Oper at i ofurtbeninstudetiBCend ap tmbavenatdgastooepadial turn @esove oritbreaddhatenay be

0150] Ad I t AHU,
[et . )] X rltn Bﬁou@né%rt':wd} tﬁe EQ@WI dr ﬂfroﬁﬁ}%%oﬁﬁgr@t? raerpi c&%&ﬁatﬁ@tﬂ,{ea@@t&al gl
exi sti nng'mtrier sitillezhin. thBegiemhttdneﬂmnlcahartsyvdt recognizé sdeh paurhahturm) graoves or

-b b t bt Gt bl f

Caoe: Dl oG B8 Sk ) G BhnRetn 25 HRIERM R L PPel Pl o
poi nt25, bataussuid ln@cemoaeSOOEntalslur@veudnabtms witle lemrtaantmatdm& incheasasahysi s.

Gener al | t hou ner| identified on an
cqu penbURPRBTR HRERER, Ao fie TefieRls, VB cai et inahR eomieni Mg ual
manuf act goiekly aﬁad,@hvem@rmyr oller, and system deS| gn affect point
”‘ma@f@? o ek b S ilors A e Tk toehoie e

Cal cul at
Anonal i e%oﬁné&&@ﬁ%@éﬁb?ysar{cﬂéysrté‘ﬂt tEfortﬁétsﬁa@d@ élrﬂz%lcéd%%b?@ce @ﬂﬂ'\ ah ﬁﬁér@dﬁn&t A

wrtualli/ unlimted nunber of cal cul ati ons of al nost any l exity.
EEVS 3 | thad g 0p that canab@ genperded 4 @ Amigistratian jor Jeeding I$€ts fegably. 48e ot her

i nt erval irfigrcandt Nk Smol sk UShd re¥éifti8 Jabdut Pet ERE a4l a‘ddvdrhﬁéceataela/%rs or
even as a factor in another gatél%aq‘atl on. When th S new
h

e co
cal cul at FOMaINE, helweey siespive IscANREFtsd eRBtipRs. wnpfnegwtw&etm% Ape

ear | i est ppgérablyWey & 18hdt Jrecbarohaaka, hakiid SRS aR8 1td %reotoberauve
cal cul at1gn hlstorlca I as the ongoi ng cal cul ati ons ever

m nut es Y8N1ge PEFRRAEHN 9)1/‘1%?‘59 win PPQFQB?’P'lthﬁtk@Yt%“é’ FeRYR SN dhereby ﬁBﬂP%& "W t h
different scenarios and determ ne the inpact of a change based on actual

hi storical operational data. [01 55] Cal cul ations range fromsinple (e.g.
Delta T) to conplex (regressionbased Baseline Energy Model normalized for
weat her and occupancy patterns). Theadesl\p4tray support industry standards
such as indices for thermal confort (ASHRAE 55-2004) and m ni num
ventilation requirenents (ASHRAE 62.1 -2007). The ventilation index is an
exanpl e where the systemfirst will integrate data fromexternal systens
(space plannlng data for roontslzes and uses) [01 56] Algorlthns and

~ = o -y o PNA =] wy=] e o



val ues) to use as calculation factors. [01 58] The EEMS will provide the
conpany with options to custom ze its calculations. Users typically need

t hi s capawDI2oto13g42r nore conpl ex cal cul ati ons wher e t heP§yaiSermosassgn wi | |
affect the calculation requirenents. For exanple, calculating the CFM of
outside air delivered to a specific room depends on the air handl er design
and avai wabh easéehmemoanaScdrfn@meHhBy GPsER| toStrahdtate Méeurﬁaksh%&%'%ﬁé}g' ne

also will allow conpa users to add entirely new calculations to t

system [Q?f"’gg]ané&d%@@%eq‘ pesifionscrelatine tp e éneeamer Station for Energy
Dat a Nor foulaop at I'noéfhoilﬂaq= o@»%na- h& p&%eﬁ%o&ﬁéétﬁﬁt tHeOﬁgérgdﬁ?etcmqﬁélﬂg?Latt he
facility | evel by using standar services provi i"onal
Weat her ~ I6@st/pr& and/or @i pluralityr ofepiercingviineshibat ean aetqarmecbfmmethesntamimndcn f

Entor or1 aey e o RO Sl fom SrtPiqRaied iBualtng 3PR8 Yarrer.

Tr ansf er whep dhagleteimnemauwmogd [01the2End heaps y sMore \piréferahiy, etyeatimesniard

Son” ar cne T RRRERH o WaRG Sate bR A sPife AhfiEfio b Rati Relaky °P"

seanl essgeorhetyy s ato betécetwablaethrmjmdhe balyrerkew/apet ails on the formand

cotbot 19088 (B b hoARABSROR 8n Be W Rt ER Epntilialots, i ibenken T
SKSt dm 16dhtemplatem§nﬁﬂ»eoraghamﬁt ,ehdiortsaapae E@ert:@nriéw afd bﬂ_t‘li_ Rap @Mﬁbéﬂﬁént@heL e

t he syst nmay scan or ta tes to,t tens e t hen
beC ol o [FhEsd abaagemants Bt E5 o78 rion H B Pt FRreig Es SICHGRBTR e, | &
requi r edmbofe keyeddinas GooEMbBination withia adbitibato, |asta/re£ﬁWe@\’iérw nend/drddrmesd as

Cal cul atjion of . Injtial Cost nd Consu ti on Base] i nes. and Demand Profil es

[01 64] HRePILFNGtRSF OMRES PERIREACH: éU%P BAE i TAErekRyEgy tingscipr 3 Crasgrsection

for mal bﬁh%?'fbr'ﬁ? aﬁ(ﬁ/o? Béﬁrié/ tdéséggs-sgﬁlohhf?ecﬁﬁléiry sisstantrallg BIndil tothe bameeent
an energ such hat shown in S. Patent #5,566,084 to nornalize
for @at ?“/@Mﬁ’fcg Wancy vari abl es. The baseline cal cul ati ons may enpl oy at
| east 121984} hsinGhinet! pdssioty prskéne darkdtion§ SRBHikrofha' ¥ BPlindkabifdionbidi 0?4 Of
36 nonths of” data preferred can use any | evel from monthly
utility more keyed :uaes @re gogf gtﬁe@wm adtm&alengﬂwataw&e@@e%bawnd the Bap | i ng
data w | t [01
65] The ase |ér(1"(§b %%r%?ﬁgﬁé \%@%rﬁ ?‘u#)@ﬁf gﬂﬁ‘r?gmgﬁgt@g%%ho fﬁ%ler%'gdr g'gdsl on
met hodol capy Inheperatios, artsp ofrthewtine vt peretrai® and/oapieree 8oy a6aly septume and/or

(weekday C S at
e a0 S48 fanBang| e KNS in? of Rk Pither AR e bihbiEs ahd"
Once cal whichtesthblistnes fiaid ebmmumjcation betweenttbel intercooneatrandrthe int¢rarg/olumt u)
and nat he tical I% rr(g/ ned ; r a total building energy baseline. (Water
use al so®hGE recapk céq ah of'rﬁ% ®hut is not part of an energy total.) The
syst em i [005Rf acEhis mdamgemenblwnl afsobacemplish aasdmlmrrebulhrﬂkr other raltemiativeng
erfornmance ainst .other facilities,, di strlct or .t onal
Fevel TH%"%&E%W“EEP"E SRAMSFUNG rhtggrag,,lqiésep E?‘a% %ch\EdffgqnigasélB?%% and
budgelsi ngf tH¥Ehd dplaBidees ma&%rm’s It ﬁ%ﬁykalﬁtgbe[d?ihoﬁﬁl]y ﬁ@fér&sﬁ ihab stctotins s of
H storical Uility Data Tha t Avai l %b|6IJ’l UI\/BL| l1.1The sryﬁtem

a t ot e

gather bPS pre,sRECIANY Sheped 28 fFmeda B A8 RE RUBRUIGPE Riefgecorplow or

conpany- gdpRbkR Gnly SehP seplum\HMALl sedlisd Aidmbrahe fea tvadysthabiestabiishies @ fluid
historical data fromthe [ocal utilit mpani es, which t eEl\/Bca{ | oad

0

di r ect | yPathwgyiwherein ibe sed); jertym; apg/o égﬂlqgrfﬂe'&‘gf% deesoRt sep agEe

Capture grgl eﬁd%ﬁ&%m%@adﬂnbtdré Aoed holBabeepificles P Plees té BEpAraRd f fr&ﬂ th@1l 69]
The system' EEMS w | | store mai ntenance contact infornmation and ot her
conpaify 8eajasmptemi @fﬂfﬂpf eRaAling memiandus | evel s of the facility hierarchy.

EEMS wi | fog5ia reln”?ét' gt som.h%absef@r%h fc@ﬁﬁddrworﬁquaef.h@rwﬁnewmal Be as
nmet a-data atfached to each node in the co

t t k
| nt egr at PE@Pted whereinithg akinashane 6BY SréeYS 8 %%d gﬂ(;lg lsbﬂée ng%gg:%?r*\‘!? dPe

such syspegRlct M irflereBhfect lﬁ%% bem?qjseahﬁmﬁ Bié %mnﬁ&retlé?édvu coHMacloRslUiMde NO
addi tional |1 nfrastructure beyond the initial instal |on of thﬁ ﬁ\eglator

1102. opneiqerapm ther ak least Qmapam'ﬁt twn gFrayed theendsearfany ¢Ali on

Pr ot &o% of gﬂJeIaearfd/fﬁb%mléas%ﬁ@ k8Y isSa EGfﬂBbeniia‘i\tﬂ'?fHeﬂ@ﬂ nlwe wager Evel

st andar d tional downl oads are required. Thé system pl atform may be
DHTI\/L,dynamc XM., and AJAX both at the NOC and nediator 1102 (|l ocal site)

| evel . The platformis open on bot hpdgeaobi4 side and the GU, and the data
is bi directional. The nmediator 1 102 Miulti-Protocol Exchange (MPX(tm)
software franmework normalizes both I P and | egacy serial -based protocol. The
medi ator 1 102 supports building systens standards |i ke BACnet, Lonworks,
I\/bdbus and SNMP. The nedi at or 1 102 supports IT and networ ki ng st andar ds
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common presentation of information fromall intelligent nmachines found in
buil dings. [01 73] The systenmis open architecture supports proven buil ding
systens emQi20ersR42g and sel ection which will work wel |l WCTRSC@034398 s

advi sed plan to add and upgrade lighting control, building automation and
nmetering systems. The open architecture also supports proven enterprise

appl i cat ingRSpreftablyCR8 rifge diel dro6fePare\Vdifk © Heveed shasipitgh, cmamter arlil:t 0 one
proprietary provider or building systems manuf act ure. The s ste

ar chi t ecethee d\'ﬂ‘q?’ls"é??pgiﬁéra@dﬁ%fﬂ@a%? o Heg veth éergéclﬁlciqnl‘?ﬁ?@  sH lﬁsl R{ y in

engi neer ydiinffdtioh OSHNRERN - arld) botHet | agterdrVeoneRtors NtHak f AC enadyy 6]
Item 3. 3.1 Dashboard [0176] Dashboard eatures and Functionality [01 77]

The syst@mﬁudgblﬁ fOfrﬂS@rwlﬁt@e(len)\eth@f assenties and siistemepfithe ivesliP Rl A) t hat
t Th
provi | 5r esje“ ﬁ{eaﬁﬁtfq\ﬁ%u IoPereMeY ‘éufaﬂg?eﬁ%ﬁté‘ ﬁﬂg% ﬁ%éﬂib?é’t@%cﬁm%kap@%%s e

U w nt a I st over VI ew acl or mance nmbi ni ng
key it enangidgesamaydurtberanans theepitainehitiathalinal, grapée and thﬁdldsﬁéedgm%m prent

data | nt Qa@slﬁgnﬂgneﬁtgfarméap déﬁ'&j |rtltb Ahbdt b%%H\/ﬁ\ éhb nfte%gfv@fi %‘fﬂt \ﬁ’iswlaﬁé?ﬁeosys'[ em

NOC wi permt real at a ana ySI'S Interva ata and ener
cons urrpt pmmt:or{s(m &3] tha‘h@nEEwB onas lacrasult bbenly lar pastialtiim ofi atvsastionercd $he

r eal sis. Each has a set of custom zabl e
dashboargntgfégﬁéﬁ?éghq ﬁ&gﬁﬁ%gyt he specific view. The user can select the
dat a 16l e[00556F fﬁlrtﬂee prefeives d:mﬂgaaitly;ls af rthe herinnedtas ssamblies/ madi systdmgs by
clicking_on.a nts an [ i ng_t.he, el he
Crame. | Imod iGarporaie’ a0, 36Bhndl et SREEIH A 1EAA s Haria L BrEROR i dhe {5,
exanpl e. &fd 7€4pT rets=ENBubies aheubdnaﬂtlally Iongma:llmalr pbhion| | whichf |siq3éﬂemﬁb1yi

elenments for e user sed on t rofile an Livile n executive
ot of 1 1'e. ARRPXERialp FBraleh g5 A &X of dad tgferumef gl Lol c B8 nud Bl

savi ngs, Mapsl priTéRabE treetongiedifdlesdiior: @RBUAEILHES an Aext@itithatt h&s atTRABU6e NMBY
have access to buil di ng energy consunption, roomconfort, and costs. An

oper api oﬂ%“'élrf@f%@?mrmy have access to detailed HVAC or Air Handl i ng Unit
interval THEL&SENT é‘ncﬁgrdthb' éa&eﬁthlbhe ofl @5 BEPBINAtion @eqyéfeﬁémpé@éu @es the

user wt addl tional insight onpl i mentary content, such
geogr aphfesgiveand ganture the r@éllﬁﬁsépge capRerative ke upen &Rt AN Pa[t@'lB‘I‘]' 9fstem
Navi gati gg gpRirdVéd # abf}r%s%bf?ﬁész%ayieeﬂﬁ Hdplic 82dtudtBe c%ﬁﬁﬁlﬁl‘?‘ EdYBtiEAto user

friendly navigation that begins with a secure user si Thesstemvmll

aut hent i Q@Quce agdlb!@eandiwmlb@mgnai taﬁée {eagibagk ter thecuser w hemiﬁrcpanecrtes
USer o CUSHRI a%rsg@@f re%e Hh@fmtéaﬁ aHifredsfthcid | | navi gat e
as oar IGM/

bet ween ea |ng on e respectl ve dashboard tab.
[01 83] [OSH] da&hﬂmrmbselbbmﬂaslrad Nanatame of thel extpseandribtentpeaniedableeay. By

cl § cki N0 Lo hkieriudl %agia%’ffg;ﬂataa Wliass %E%er%@éig&n?@ﬁamdpetr beftibledO8h

Vi ew. értain case view w Gser i trerac
Exanpl esaodiblesand/onvibrationabatert tmcthedesQrbwarrmge andfor |donfitnaidg tdigcannectiomsi ng

i cw dat EOBhere piste Bl ineChn ovatThe s 55 B S 6t Bagell @Bkl 21 e

Dashlgsar dweE’cwmrﬁtﬁe [Ke .St d]mtdopr@wdntedemétsﬁbﬁmuemw edstutehfor fapplicationg

| t 01 8 I 1i ti |

Commd iybt R dssiatle 541 4he et Sdn SRR THERGR s Bre epbaranis e bRar, "

E;g ]19qCaﬂdB§QPermwstC%.f?eféiabl91%] co@@(aﬂ\@%kéﬁ éﬁ&]ext@ﬂsabb{rmggaw ghiagierand [ 01
en ns | ONn Vv S a

ver sus BEZef it g@‘eR&E@?G[‘WP B&Qﬂ?]ﬁf?ﬁg’?& ?‘L”Q:é‘f‘l p'gﬂ ﬁ? qf of

Abnor mal leé$|l95pe||7 et Db StlecTiver BRNEr siahbage | ncl udes the ol | o ng

capabilities to _detect abnormalities, identify predictive maintenance and
providfe RAS9Hnabrase Yﬁﬂﬁ“ﬁﬁ%l@ﬁd'ff@@?] ang gfte 'RBS ohitle vadeus preferead and | be

able to gplidal enRfimants aﬂm@rm@nud@tc%nvahéleﬁw béoﬁééd ith€s ldng bPlin any
conbi nati on of machi nes or rP51%{stems and then view themon a real ti rreegage

wi th anyC@mbingtion withongangt tqnsw'thnﬁwesfeaﬁures #d glements alreadyknowrip;t
wants to Pi%reéﬁ‘t A8 4188 Aelei uegcrtrféaetia@éh eFabeduhféﬂts thie lﬁéttérrftﬁ*ﬁéréfbéd by

facilitate a user to(io oceed through tinesta or itens that do not
connect theseeavth knoydedgepar Tk"! m'@%&'@i’%t f@dég& teﬂ?ﬂ%‘i’gycﬁiﬁ? Y"ﬁ'& Fefefense tg,
fault will link to an |nteract|ve graph. The user will be able to sel ect

fromone of the time ranges on which the fault occurred or will enter a
custom zed range. Pre-selected values and a nultiple graph tenplate wll
| oad, which will provide nore inforpakitpsrsabout that



particular fault. The user can nodify the interactive graphs to analyze the
probl em further or to create a new graph. [0199] Interactive G aph Features
i ncl ude: wWbhi2e10/13ed42ades the ability to plot the graphs aPCorSeo100BSsRbI ity
to graph any stored data value or fornmula (even with different conversions
such as C or F for exanple); and the ability to zoom or expand into the
graph wi the tdﬂewmmﬂa!alledcdeﬂchpﬁim vhthe preferiedcdriBdimientst At thetdRWmp: aﬁ?ﬁﬂg
| i nes, %5 rsaVﬁ r_.emil gé_a@ [ 0200] Al erts: The system EEMS
gener at e "gng>d %%T%'?”%ﬁé}dt M9Sd on faults that the anal ytics will
identify. These faults could range from machi ne-1evel maintenance issues to
zone confort or performance issues and to holistic facilityw de energy
management i ssues (suchRE&DBSMIETI@%MHEMMVING(SQ signi ficant change
inlo Lces 020 ort 0202] . The .system 100, may i npl enment
the 111 BTERL AABBPC RO At eP ot Bk, PESEOL BRI @scriaaash Pelome PR ¢ | on
[0204] Theferringatow mhémé\bmgs igupes, ﬁit?ﬂ"le%il étiwi 5&tRN \)fé\/?é’\’ aglfd rﬁa&red? éd:éuecal
acilitate users to dril

t |
e BB R, (EreDAIe TE6RtE PearPasIT At B ABoRnd ke Cheragiers and

provi des nopekdi With meeeréd@aéJWe-eﬁﬁee Nadfegs weeavamng%f @5\%5 Jdnd GiBwA "FFfe'r on
per faC|I|t¥/re|on and/or of the enterprise real esta ortfol1o [0206]

Energy S c@)r Sorrgsronsing. g é'éhﬁéﬁﬂf@i'y dnkelaﬂd)mﬂtvralﬁmt sﬁﬁm&'ﬂtﬁzmtmdssl te
type fgi QP,In Qhé}ﬂs gﬂ@égyg dgg1 stBper gy [0207] Usage Report includes the usage
is ed as t al

dat a verage of the total usagelnabllllng cycl e.
[0208] B IrarRIIG1g1 i @0 elevatiar uw [ODZOQIIOHaﬁt seadiato-mang GRTidhnprefilason

R t t t t
yoars anderooTETER,caPRrRle BBRaRE PRRRE BE MURPS: Lok plluct By Bp dhATE
usage arma@e;:itonflua#tubelsetjassgmhl\y bunghfrome gravity plevatmrpmlef olio (per regi on

Bui i ng W] or G2 Bt faflon 8874 e o1 WRH RN WRbAREE sl o

TOU ciBns tiqmd |pmdunabaga roapaand legagy splkememmroggr fluich tubespet assembly wohg &pmead
cost trend E_:& {.hI_KTBtHOZIZ] Bui I di ng Energy Use Conparative to Baseline
consi sts Eﬂ‘v a9 ?hly snapshot cost at the baseline | evel and unit

ener gy cggtsss$/ Eiq!:ts)usmr%g\mnohmm Mgitla%] mluslmeﬁge@gelruablerweﬁcmrmud
t t
oo bor SYIFTIbsUGHaaly 08 doplel SPLH Dithe, €3 eddroash e Hanidiler A e

performam s’&ébﬁlﬁﬁbl?'ﬂﬁn@%h‘labvdmleld@laﬁ@\ p@iéVl ce level objectives - i.
confort, efficiency, operations [0215] Room Detail Scorec sgovvs each

i VA E008bon 1o s AN RSUATESS S AR DL 49 NGATE e ek PP e

| ndi cat i gRowd tw@lmrmaehaédooﬁ@ék gping Botde havihgid i@ dedNkientbrhfe b bagfenal
Energy Costs vs. Amount Summary Report “di spl ays graphs up to 12

nont hs' @fixed tog f'ﬂh@d“?ﬁeé‘he report [021 7] Web-based Exception Reporting
and Al ar m&] P )4, @‘%é e'nlaﬁged)&etah e rtﬁ'e Bg%léld éé‘él%'??r%tbd&ﬁ?m geports

[0219] F Summary epor cont al ns vance sorting capabilities for a
sumary §06§lanfiG ¢ isfanfeniarged and mtatedeepcbgn view, takentaleng sealiondioni6md ofr

Syst ejg WefBid ARy }(%?\H%gﬁﬁ&etﬁétsh%st?ﬁtfdll?‘?lald[5otﬂé so lists fault

descripti ons, severi ran nonetary inpact. This
i nf or mat i[@067ﬂ|el PIS. ﬁrdepnots tmaeREUrngatbowle ohithe presefliog figlireSassesbiad Bithoarcar d

L ud ) ) ; ;
! udes RRGHAT AL o0 T BRA AR AReCBM TR %5, 1 (v es
as air h{oots}r sFIG 8 iIsl ambthert detail isrtessauf ttimgbdsttbe andtimtrer}t'parqmnfﬁteaassanbilyer yd
t t 2 orren ont aji ns_weat her-normal i ze
oner oy o8Nt svaErE Gt An Y R el R e R s BEES BRSFT Al e o Savi g
vor .eﬁ"ci"m?.eﬁ? o ard “6‘“'”‘52?%'“%”?‘“62?923‘“3““5 e i ngs
VO er 1 ald Mhas b EIE L o8nd sbscinnaindthS B8Rt 4o Bitateiihssl) '
Trend Anakyanisly and sBetanhmar ki ng Reports Capabilities [0224] system EEMS

From i nt U7 JBIS L7 A, e a6 Bt PRy e PRSRET aB) ohf SRl

i ncl ude, ahotheaembodimérit noftamdiniventivenentemal icosnetion aséemhiy pndfsybtem adapteddai | y
profi aver ages and i nt .overla nd D.charts. The EEMsS
B o0 Bt otrrass AR Gert BeRaARaRANG R BRb A HEGsrBAG SR onctar year

or conparison of these nonthly profiles over the years. These graphics wll
facilitate the conpany to anal yze tbhajeri2bud1l di ng performance qui ckly over
time. [0225] The EEMS wi || generate benchmarking reports by plotting

whol e- bui | di ng




energy consunption for each building in a bar chart. The conpany also wll
have options to conpare their facilities by size, climte zone, building
types, armiownioi3pe7abl e to benchmark their portfolio toPCRASA034369DHVen
practices and typical industry benchmarks such as annual energy use
intensities (EUs), etc [0226] Ad hoc Reporting Capability [0227] Users w ||
be able goomgst prege1gng, ﬂ@%ﬁ'&n&@@%pﬁﬂ%ﬁﬁ'%\faﬁg [ghg%%ef \ﬂé\géf]-IﬁIoaﬁIeb"e

ad hoc usa Users can create reports with a sinp

interfac écgﬁd’f slaments, af V’@sﬁ!ﬂ%d'm?ﬂtsdéﬁ@@ciu bsth, SNIH’agert&rpetrmctdm ramawdd
charts i fdrQisafbn purpd¥es OF ot her common formats. Additionally, for users
with limted access, predefined reports will offer a variety of selection
criterial®f@lwi FIG.#3 scameotadges and motates sextiotyiew taken repipsoximatelyugliong PDF,

User s Srmy oA 2% 23, LR 2% 1y Bl i B el SRRy Wireveraiae

Fl ash pl &pike- t o access the system EEMS. [ 0230] Greenhouse Gas/ Carbon

rack or ROTR0, ERESII24 A G Shift Vaons oy Al s el views i he
f oot pr i nembedimarito of FIGSI nﬂl-ng7pand)27t-y 30y bat with estirin eftudtlid femhdvedstor and

tinmefra results wth a reasonable comm tnent range. The
met hodorglgfg}n%ﬁgﬁﬁ"é&éﬁ'bﬂgaowsth GHG prot ocol andCarbon Trust approach

syst el c{0074}si BIGS. 157, 26/7R9,30,'8 1t [32(B8 caitP 85 fllushalcCandtRer ErnBbdifieRt oﬁaﬁl

Energy St [ re orti 232 Provi di ng .car bon equi val encies (with
sel ect @95%‘95{1?&1 nd; BYSI6IR; PEARteD fOF 158 With prgid Jregdyde-hang

utility- botltléed usage. [0233] Public relations nmanagenent through joint

press re s, _press events, and alliance acknow edgenents. [0234]
Assi st i ntjﬁﬁ%f @B;p%%c'ﬁtqrbﬁglaf%dtw [pated sactiopyiaw daken ppprosimatalyabaus t he

CRS/ G eeged®iohOife 353 8N F(a.f I ion
and/ or Partlr?ershl p Pr ngrT];nC]B 3I$,%Hgo§\’e§§ %ﬁ%ﬁnberbgq?p Pﬁ%tg%ﬁﬂgrc?ﬁﬁoﬁé\fe'nﬁﬁé
CRS/ 3PeefPike.Logo Program (i f applicable). [0235] EEMS Capabilities to
Accommod hepexmRgn 236
Data con 61 a?l: Ion sup %g?tgg Ebﬁé}gﬁvgﬁ SH& eggHIrug |ca%%%m%r%g§tcrﬁ)es ]
The systé qﬂlmensgb@@mneqtpreassambbﬁanﬂ sarrsmm caI views of the underlying
data tha o} I

The. syot OTAF | [AEHADYis T G0 Spa¥orded SRUHGP Vs tafin, ST 7850 ",
facilityseptionlinpdP—4@epBIG 38Nt , or uti I ity type, etc. Simlarly, the

S| SR 2L TR =S i MU ki 54 o AR e 4 8895 b9 523,

| nt egr at trmrerﬁm:mhehustoj F:(@Somt}howna \Jdaeugéleawts feonoueai forfurther demittions| s
0238 tr.acki ng repor are o ations i nst t e
b ol | noti0r8) o FIE 48,18 @t fide rebtgp o3 i kel PR OXEILEY

veri f i cagectiondihe dged4bf F)II@I43perfor mance, nornalized for weather and
occupanc ar i ns 9] Repmote Mnjtoring & Anal ysis

Oper at i omﬁg ﬁﬂ&f‘ [ﬁaﬁéaqé@ﬂchgféf]s@ﬁ‘gpog%?q\&%&@@’r [ 0241] The system may
be oper ated81pr FIOS. t%eahdowt\aeefelé\Iatbhnelew@.nrrﬁlrﬁ&u.fe“darsfctafel f £NAbEiNed
managers. 42] Renote Monitorin sis and Di agnosis [0243]

0
Not i f i caBMBpd me&af@e.%ap%meméﬁegl%e&mﬂ Bafil 0-4%rrect) Process [0244] As
shown i npﬁaqpreﬂe% 43/ AL B80S FEND, IMBPSS bfe %Iueeﬁmléve\)a%ﬁdn@wb? laRetrapd

notification 1300 of raw i nput data and data derived through
anal yt i cS¥HgHrRtionTha ceapectebassenntly aod eYteeshol d criteri a. The syst em EEMS

i ncor por pjog3] Notig IsaasIa?nénuafgédpéﬁd)fdtafeaes%chaﬁrméaa%svéerpa 5%%%5%&
busi ness rules. These notifications can be I ntegrated |n 0 a users work
queud0 [ sexti lipe54r-H4af AA §dat ed Syst em Functions and Repeat abl e Processes
[ 0246] Ttb%sﬁ) extlese EEMRhdIS®S drBt BbtafCalelatdn '\ﬁe%sesinan%%ﬁredt eca@naﬁ%e

directly hisiher alerts and the notification process. Alerts and

noti fi ca¢mbadimants efiftlce: 48 e'c53 vitl vanieus glemestsemeved Brcontiryead danigtigns.

det ai | ed[dorasfkl 42 eﬁ'ds raeéélbﬂIEé&IbnO\IIeWcﬁrFflé 54 Qﬁﬁﬂer@(ﬁ%ﬁh&%&?enﬁ%@d"ﬁ?s

Rul es and Configuration [0248] The first step in the nmonitoring
process afded grscEpiNSguring site data, meter data, tenperature data and
utility data into nonitoring groups. The EEMS wl| process these groups
automati cal ly, making them qui ckly accessible for visual review [0249] The
busi ness rul es may be based on standardi zed set points and proven
practices, as agreed in discussionsdgetiysan the system and the conpany.
Typically these rules are organi zed around a bal ance of confort, efficiency
and operational performance. The AFDD (Autonmated Fault Detection &

D agnostics) system can be configured to send alerts and notifications
automatically, based on these business rules



[ 0250] Business Rules for Detection of System Anonalies and Corrective

Measures [0251] system EEMS will apply business rules in a systematic
manner towpaerwidt4z7common i ssues that drive inefficienciP€ES/USINO/OBASE ener gy
scorecard systemw |l identify issues associated with Confort, Efficiency

and Qperations indices. These indices are created on a room by-room basis,

al | owi ng [6686] Or RIGE 258 deidesd ipa Bfatey Hehil aeosiﬁ:ld %wsamdvérté% béélé”gf”tﬂéi on
of a clear p th top?g'fﬁ corrective neasures. [0 Qut put

Reacti ve H}?é? AR i1 89 Wil caRain&taIctuse 59'[' r M@GEEWBJS&WH t he
conpany i[e087] eaFR3l 600is aF Be@H Seklivh Viedhdr B 3Gt Jg%ef@ﬁgsg’u%tru(g%frédﬁv@d‘fo\‘ and

i nproved operations. Qutputs take the form of 'enms rooted in
har dvvareagi’ecbidW'ﬂHﬂﬁ'%g Bui | t-| n medi at or 1102 capabilities will identify

and r ®0F0ﬁ88ﬁ herig.061,t §2,.063 P64 ﬁmé‘%ré S\ tioh Samd est W Ils" hFR ‘éff\e&

personnel wil'l correct Identi dwar e 1 ssues, er nec

el ectri caawetloeétofgwnﬁctcrw@sembhﬁs andesysiems or der wi I | include detailed
i nf or nat | bo i r solutjon i
prd an iR 0RlG (68cts SIE Bhiatddl o Rl SQ0bAe ! BRe ARb{EiinatelyCH

undertakéﬁctioasmE\ﬁ@sGGIGéFIQI@t| fied problem [0254] Process for identifying,

Lhe | ovolo0s TR el b 8. Ml RER ool FEPFIoR ancLoue ebisGh e Srthe °"

Pri orfitt i embodiynenits of &e—- 6tvathndentath domponetd eeidved fdnemrtaepmustfat‘bhe EEMS and

t he faci re ntatlve The t, pri.orit f es are caII t hose
wth 1 nel094L; BIGET 0 Fn #Biarastl and blgiey fRouapvishs teker aBpivayTaleNreRan
peri odi caé&tmntlmeassmsf BI@. I7di ng operations by thei r key performance

concent r KI9BH, 0| PartSoddr 5 {Fe? hrots Z0<a e dalR] plevalA MeecqunpEsd

I ssues | gcadmameemﬁodméhtgroeﬂcggrmmsﬁreactl ve mai nt enance events into

proacti v s. _[0257] The system 100 nay prioritize Energy Efficienc

Meas UPes f‘{“%%‘f/s) F'b». d 9d£r?ethen Intgedqangt Ftated prsction vigwe stakers @GPE%'WEH@WI of
effort (5&hmen |,age}9mggf|:@ g8 to achieve the predicted | evel of inpact. This
busi ness case will be shared with and approved by the facility

repr esenf®@®dl e, F'ﬁ%h@%t 8ihr B8r B3y k84 aiec elewatien fanddsige viewshphiaesther evel
of potengb,ﬁ:i umﬁ,htdf\égnﬁégg@,césse ﬁeéé{ﬁ& ﬁmyl d achi eve and mai ntain optinum

bui I di ng ormance through use of” basel i nes and scorecards. The
system rrB{})mﬁbr i & &4l lﬁwmﬂﬂawﬂdoﬁm retatedysection iview, dalsen apprsdinatelycaloulis t o
asse9y tgé’ctfaﬁ'nhg'za@ngBPF% '8Q“§wt|?8@h£lﬁtstrb reolfx‘{nﬁd?feﬁance | ndi cators. The
scorecard w [ rm ne areas erational 1 nprovenents focused on
conf ort, [06)96}] at &GS, 8&in87 88| @9 ranyl. 98| anel elevatiorsland side WNEDS efy @nethewi | |

conti nuo t|f i Lneffhci ies in advance of failure,
turning #@i@t" %g)ﬂ ﬁ?’g%g‘?{g{&?ﬁtbh&p%%gﬁ?%gm nt enance. [0258] EEMS
Capabi | i {0097D | R, @naatari?enlarguelnam ratated[ E256h viowe ttakenmapproximatelynabors ,

i npl enent_r,ec d one of two ways system coul d inpl enent nost
sof t war eg%ﬂ'gﬁ ﬁ?ﬁ)ﬁgﬁﬁ%gﬁbt e access/control of a facility's systens

U|SI nst hlﬁoosap V\?xz; eQnmErdetat se'utnona/m\bbf Flely 9f witheeNaidi attﬁtt(rérr%mayed ana coul d
as0|rrp enent t hat re sl ca Ilons through iIts

G5t bl | SPBHCHRBHE oG\ SR PrERIRSIMSRIRT ( assur o ¢ hat ¢ he
conpany [o0®BE" SFntjsatgst b4> SHE0% ard SBRVABAENd $i6e (RWIATAN dtfitRal ¢AridtiBR of
conpany enpl oyees) LOZGO] Cost Estinmating and Budget Forecasting [0261] The
Basel i ne® agpemplies ANdEYsiaME0st est i nat i ng and budget forecasting. The
EEMS cr ewmot heriapdslis !éﬁ'é?ﬂla pe&ta%lraelte@geéw wéﬁgekeme@meaeg Sdugdul e
data. It devel ops an ene ility forecast using the energy nodel,

ant i A% atestiondine 96r9¢ \‘Rﬂ: Bnges for nore extrene and nore noderate

weat her) mmfxnaet e¢ i®hl &hildge @ GRUNBRRAM SEMRAWIST, take® ?B?dxlfﬁét@l% ak i es
buil ding tari i nformati on and targeted energy savings to determne the
utility Pe9BtineBd280pf FiGi®%al Requirenments for the conpany Invol venent

[0263] t frd102) e, o8NS en@éthﬁuseetbrt R S o7l Wtht ceptal eleﬁfetntéwém&éd"'cl ude
pr oj ect mangg‘ers to coordinate wth |ocal offices, regions and project

per sonnefNd S5nBCHBPAMR dFIARYLPRIKS IthAT CaUmRANGELS Fﬁﬁeq mrarq'\w%%traé&)@aﬁe%. tes
and 38 | ilatgesbAd chpsbim@s. i nto the conpany engi neering organi zation. The
system does not require the conpany to provide its own resources for

instal |l ation, progranm ng, service, maintenance or control s-systemrepair.

[ 0264] the conpany' support wi th gipdgaags yremdors access to its facilities is
a key factor in the project's success. This would hel p defi ne comuni cati on
nmet hods, establish connectivity and performinitial validations the conpany
woul d need to provide standard operating guidelines such as sequences and
set p0| nts for each faC| I|ty SO that the system can to measure and ver|fy

Y o o o, o o, o



also help with setting the financial thresholds and business rules to

trigger specific work activities. [0265] Ability to Plan and | npl enent

Measur eneWwoO 2arodi3¥4eri fi cation (M&V) [0266] Process and PPCOUSEXO®B843801ce Wit h

Tracking, Validating and Reporting M&V [0267] The system may have the

capability for Measurenent and Verification (M&V) of "installed energy

conser va{0ui03ireaBiGS: 09, 100e16R RN AreWethilke digvARhaRwsS F‘t ﬁmei%g&'sif:?lﬁ and
I'c

then track,nunero nmeasures of building hea i ency
(effici eﬁtfzh Ewamefm fﬁ':tr@'}s n%ir?ée}"'t MREOWS SOBPORENISaFemaved faefurtherf or
measur i ndepictierde range of performance factors on indices that track thernal
confort vent Ll ati based on ASHRAE standards. The system may track

t hese fazt[kg'rogf' nhg&'@goﬂof o145 J0Ri ARd {1Ré are &!ﬂvﬁi'@h@ﬂd;ﬁ(@/%\flewnwf@fnbtmrency
i ndi c&s (/ersibn,oflé\/t\l’bnnbt\ﬁbrﬁ@nﬁﬁl aﬁ&@ ysgpare foot, etc.). [0268] The system
uses a conbi nation of i ut|I|tyt|rre of use data, whole neter
data, anfPO0i§5k; rﬂ@e%@u‘ﬂ 61 ﬁgé&ﬁﬂ anyl rofated SBQtIQmwBy/ztakbmapﬁroxynatpa/rahawns
and to fgétq,omiqevlggj_io@ §MBEdYosavi ngs. Each data source provides insights
into build oper ations and energy-reduction opportunities. The system
will tr am@ Qg]st eMEShdiflg d 10 eaudnid h due iexploded @indsitotated ds ehadifieds staleif e a

st andar dj, G T1.%2CO roms that the systemw || verify and
track res‘é ts agal ng ag%gtrse&(}zjger{anned goal . [0269] As t he conpany

requd$t e[010RE HISSent thay 1631l iabdatlt4 tdre dataill viesvst dn t nedfi¥306&aleit of ithey
bills. T A |ize the baseline by using additional inputs
such as %géﬁlﬁeﬂgnﬁea iﬁrj}? | oad and cool ing/ heating |oads. [0270] The
syst em p[094D8ps RiGt &15 iscan emargwsafrfdorrotatmebctltm \ﬁgwt t%meﬁféb Tvxrm&teh avdwh pld
not requyir in information al ready avail abl e throug

exi sti ng %czlﬁﬁpeg‘?é—‘@ﬁsoq Ft]?\évhg\/st em can cal cul ate the energy consunption in
t he bui l [nong9]sys‘tl61$s 18651117y andhd 18 @eal detal views TaRIiToHAIE MddMe S figuratiors er s
sel egti ve I d tr{] Fg&gaq){ wish to isolate lighting, postal equipnent,
and sc% g'”&? §0 $0271] The system may provide the fol | owi ng
post - i rrp[oermu} atmem RN énlaRfed é?ﬁﬁrotdt@@ Z@&tudﬁ%é\w%ﬁén %Bbrd}éﬁﬁéh@ g"about
OQperating Center) [0273]A multi-tiered desk w 'l augnent support

t eam wi t $eCdiRn i@ d1 e@@mﬂff& 118 resol ve user needs qU| ckly. The Post

| npl enentoah &te@ﬁtot@wwizﬂﬁx'% P55 ’ he
depl oyrretr?? c%l e. [0274] System Mai nt'enance %@%ﬂﬁﬂgﬂéghd? ggﬂggh%&#e&

i ssues a@@fgétﬁgéﬁgfwme"wg?‘ét%ﬁpéhaﬁées t hrough configuration or code
changgs y 14 C | ens
o aegas VT2 FIETVRPR 4 B R YR Sl Reiabbroh Mg bl

ext ensi veedtionllige 12616 of UG & knowl edge capital available to them [0276]

ongoi ng RS TRLR T HekemiERBl A Yafdd, siae FihodfirsitBRED e

cont r act embodiments ofFHGH. 120 esl260 provi de i n-depth energy managenent

anal ysi s % eGcess [Q2 L Sk nd_.Possi Constr |nt 9]
The Lys: WTEE" FoRTiZE T o0 AR 1o EH% A8YalRead p B Vs, B ik of

pr ?)c QSSf the sonuwe ofitheaprecadihd eattmldtmelgamht\delpict edtiedltﬂeétbllrelcsugi’d n‘:dmbihties bﬁL

pil ot of  an an e sequent rollout to any nunber
of addi t‘h&f}éln ?r}bﬁﬁsr‘?&b?e§9§?§g§tf3ﬁ‘ﬁl°éh%'f‘¥?btm schedul e often depends upon:
[ 0280] Acfoa135] o FIGS. di13Q, f1aai Iarfdywzarmeélévét%%hd led!'é tmbvé)luflaiid"tmnawlt rol
syst em doc H%E tation S|te | ans, control drawi ngs, % Z%th Uncomon

pr ot ocol DOAHEd ceRNFigHEa ?“%u%#)(g?ec dOVaVELPEDRYIRIENES t'i‘ﬁt elPPE tes fusther tnqvgl o t he
medi at or fehfifds.[ 0283] nedi ator 1 1Coprocessing ability across devices
installed on oversaturated networks [0284] Operational back-up and

mai ntEnalf9dAekpdilESptan 136. aRE &/ eare edﬁva§9gtaeﬁns&ﬁ ygws oéroth%gmodlﬁcatlons

comuni cafthe ArtaRgerabnts o tiey sreesdiNgconmactoiRsaBligdand ayslems! | receive
tice in the event of conmunication loss to a facility. The

i medi at
system vﬁml1 ?m) nift!Gr 188 i@kt ?’(H'Q‘{Pdaﬂﬂvﬂé’t"a"'g‘ﬁ'df‘ dpedifieshscalgef the d-'r?(’]‘“@%tﬁf irm

that t heasaeriAbsE BykieAWr FROEOMIE £43pM5, emai |, RSS and phone-cal |
notlflcatlons to a designated list of éateo pl e vvho can solve or further

i nvest i gt0d18he Flﬁsa%g'smegweénm ot a%éew&’awe‘an@k%gpemm%ﬁ'mahoat es to
provizde eddtibailinat30emImoract iges for any |level of support. It also can
integrate the response systeminto the existing the conpany incident
tracking system if appropriate. [0286] system enpl oys robust technol ogy at
the control level that is highly reasgkiesisito | oss of power or external
comuni cations. In the event of power failures, the nediator 1 1 O2supports
optional gel cell battery, on-board trickle




charger, and uninterruptible power supply (UPS). The nmediator 1 102 w ||
continue to log data locally until issues are resolved. [0287] Role and
Responsi bwbi2bioes242f Pr ogr am Manager (s) [ 0288] The syst emPCHfilSeote/084358 on may
engage a program rmanager (PM to direct and coordinate the activities

Wi thin an EEMS programrollout to obtain high efficiency and econony of

operat | Opgo11oy OFIGHIC M0 |14TaNaAE W43 &RN'dIGEHEHS andNSidBMVbY did¥fuRr

conpl ete and orough under st andi ng of energy nanagement an
deep kno@P@ftﬂj@attﬂnSI@r@Q "BENS PoRRIbly ndssirableoerbodimentavohicohneatereagsesblies

or gani ze gn§%6&Hine gpidicgat e assignments. The PMwi |l make decisions
about the bu%tet aﬂg f? FSrogran“rrel evant issues. He or she wll escalate

st rat egi $00128iesFiG tRds Aogxriedeshelevatiort view ivi modifiedi scatenottiiel cannep@289]
The P saggérﬂﬁg)énacg?&gﬁpéfmlb t 18§ _Wgbl include: [0290] Devel oping and

mai nt ai ni n out schedule with programpriorities [0291] Devel opi ng
and rrana@OQi@br of Iéc 1144 épe entangiyband miated sedtidre siein taken appeoxiraatelyt dbout

approved 2 ,LAg and managi ng project resources [0293]
Moni tori ﬁg&g’?ﬁ'é‘r["gg‘g L ﬁéﬁ@%ﬁé@l di ng support for global efforts and

I rrp:c erren(mﬂ%thlﬂ]fiﬁ atdd, ot 1|M|§’ekdrw baslafe[élawtionRep@réndewgnm of aindthepnd
performapgce agi al | i .an artpers, contractqrs an

subcont r g%r(f%{og ?’g 2'&5‘%/? Bfé"seg Qﬂfﬁg?@ﬁdf’ﬂ gcqqngﬁtgr aﬂ%fsel"gg'ﬁés ang o syptems

Dev el1dpi agcomiog:tts&reyprtmrptembfdaeurwmwtd training material [0298] Question j
- Propos e rchltec e, [0299] The nediator 1102 design is based
on open E@é?gﬁs éﬁdqf‘ dﬁr‘i’d‘l@fﬁ%‘ie Llﬁwtﬁlﬂ WEW: iReMPRifigq sepler o ﬁ'ﬁgc‘-ﬁsn@f’@ﬁ]

st andar das¥endsly aa@dy&&n@ﬁggmml_qagl on ports, Dallas 1-Wre bus ports,
10/ 100 bgs t f d f TCP/IP
1o 3o BB oL HEF e ek roBBRERbe S et SsrRle s
nore. Theydtefs af PIGS. 182 sagport s data retrieval by communicating wired or
wirel essly to the meter/subnmeters and via nore than 65 protocol drivers

t hat ¥he mediator 1 102 supports. [0300] The data warehouse, data-analysis
tools, publishing, reporting, GJ, and other tool s/protocols nmay neet any

standard Pr ot ocol DeSlDETMUEWDES@R?PFldW@FIFHEQNﬁEWNM crosoft W ndows,
r Linux Servers)Database SQ.Server, Oracle Managenent Data

Wb (M
Col | (ect .CEﬂPS%Et OBAeﬁs’étton o ReRtinued refrieRee &ﬁ Rresedingsillystrasions, Feference dy/s,

PDF, Acc I C¥# O t
I—FI'I\/L PDE&LﬁJsdg%H)#ﬁta grt?gé%@’v@ 5% 163&%93?0@?@&4 theVé!Hrﬁ’eb &erv?ggg&ek&cjg% SQL

[0301] CPeHainLEhi arsbtsubétasballyt colRmsthin Zjouchess apbadRrarki depictereas 0BTIag The
syst e ha&eﬂmww eaﬁﬁiombé tcoﬁﬂéaa!r a%@me% yséﬁl‘&aﬁs Weﬁﬁ&ﬁ" Ropdd

platformusing the | atest deve ment et odo en protocol s and
advancedspesifivally, ddGeé illustiates l@dyﬁvﬁlsam inventive meanooNClamnmteu tathed®iH i ty

to conneg*bﬁm@fﬁ@h)ﬁo&& §§3f%tld3n:9 and often proprietary protocols of Trane,

Bar ber hnSon, Staefa, etc. Building data accessed
t hr ough [ﬂﬂ1§6b|evﬁlse 8 demetb & amrtllort af ¢he @nonesteuNE having nisedn tezooved ahe

it . RSP eitRed B Yt AKATER Soplinf ribnr BTubCERy TEURPRT,

t he @5 eancthenvaratios ©f dateaw easndcyorahh@’ libnving beert moldndematbrtamd#oamabmses to

noni t or i i1 di ' for 04 e _facts onb ne

Lo or oat SSmRTH S Bubaitall, 3paltRl QERI6E pr SR oLba F EprigSing the™

propri et esnnectart®offIS. the conpany can nake software, |nfrastructure and

capital | ment ndepgndent o ngi dergti ons for the em EENVS

becr:)lause L‘@é?ﬁn #“Eés)l'llﬂ"f Eﬁ-:‘lrrénq rt%e'f:'fs? i#erf c:ao"ﬁstoﬁ 'Hﬁ?ysﬂs '§LY gr%':f@rred

g L opri gt eatmfgnra:rms @f thé G}%ﬁt tioth ra??@épicteigﬁ Word sNt@éiﬂSéI@ndﬁréﬁtéiﬁme&horﬁ 030|6]
e ia orts re than r etary connuni cation ocol s

f or i sciaueE. Criemmunicate.pid BesweemeLseaprcs e tha By i cal

]devi ce epd)thmfanrdlar SRibsti allﬁEelléBEnﬁtUbé&’ saph aeﬁnyaﬁttﬁoééﬂpomiﬁiea baﬁstﬁldes’ of 4

r amewor ator(tm. e .nedi at or i.zes the data an

facili taFggé ﬁ“?@l\%ﬁﬁé e%"g‘l)' 8%?5’&'?? ﬁ%ﬁfﬁ?’?dﬁaép{wa&w ﬁ'Wée'BU| | di ng

syst ens mmhspug#reténablyntr@r Iéhté?@l camduentévssenvemﬁtméluaes @h BAG GHpSlopm

usi ng.  StAREEIE 5P ek S EeRiee Foart 4 Ao ibaboroesr of fisbaboohoudhe

system may i nclude a pil ot and natl onal training plan, such
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as the postal service Instructional System Design (1SD) Mdel and Training
Managenent Procedures (resulting, e.g., in a custom zed two-hour training
cour se t WO 20rp¢i3e42@s i nstruction on: How to Use the EEMBCRASe0mI08435F 00l
(i.e., navigation, functionality and creating ad hoc reports) and How to
Use the Reports to Manage Energy Usage to I nprove Business Results. The

traini ngAltatrmtweibamtiohsllmmdjdéimeléﬁdéaﬂ?b@éoﬂmbﬁﬁ 1@8%@&%3@@5%3‘%&%@%
rei nforce Iearan{egi%qJnSB ition, o n screen help files will be available

wi thin tf@" R W@fw% thatds W&!'-Swtﬁ%t%ﬁsmablywéu sHbstantaly pelymetie t he
"train- tbafgpgm@@@uchratdagd [ 0309] The systemtraining may be delivered via
the Web throu Aut omat ed Enrol | nent Systemto conpl enent the

h t
i nstruct 0—1I2§ﬂ 'Péh'ﬁ@ﬁBP "R!%téﬁcﬁ"ﬁ@%’@eﬂsm bagiaspoychl casy e fegmed dmbiaveia, an
interact bwéwamthé%%eﬁré’ddﬂt We@%g%@ tSefBrn'I A AR Vol 'é?{?.l t%yhg\% Rercent
and reduce training tinme by 50 percent. This option provi des
easy- t 0- QP&R ENdaWithoacherirbient fgdning aeﬁulémmunlaammg)orl[ 031'1?@] OAﬁmﬂUIer

Servi ces chtknbaidh® oﬁ¥§EF‘é7ér%B Yeb&le dﬁ“ab%utl YedtBforck 4 e@%‘ihé 8hd cap o
integrating all sys eme ansions-an services® o a
common, ommramﬁorﬁfefewmya at leastrneti efttbe clbsed edges bfathbdiag aré eeceivedaover coul d
t t LSt t Ay d
ol ut) on CoiHey 130 the 8B shiibgd End SEIEISCUNER orbilks 2 Ridr=imuy B ficBer
fut ur® up@edeldabehm@nsﬂysbegmeppmisammme erdtoapeor opanectoek@mnsi ons woul d be

acconpl i troller. uparades o riet

Si nglrrg s@ﬂﬁggw y&'fyehE{hS agl?df"g?réﬂﬂ‘ ‘(?[)‘?{H‘ ﬂ? P tcﬂd &%5056“ Y ?'§°%8yf§’gﬁﬁd and
recei ve déthatweast ogieveapt wall qaonaawd@rneevm intéridr dameh @r flukdphttiwiagcids foy
ot o PP BBEIIR 8 b R oL Bhil i OSERE A HCY
Modi fi cah@iaénsrgumess ZBQnSt%@M%%r@W@émmably%ﬂmmﬁ a%‘rdxn%ﬂbh@'

Poi nt s[ 0313] No additiona i.cations and/or u ?nrades \11\40 %81 necessary

i, f
for s1t5ana39@9.%0%@&@%&%&&% eterably therpregimal &ng: enBlRTef or
1102 can|ysHRChodithneBYsubstantiaMabor L Cadjadent Be iR 80 sonsraRicatish poiopugh
its two-way conmuni cation capability, send standardi zed operati onal
sequenceﬂ“eabﬁﬂ QRAUEB] points to any site. [031 4] Technical Approach for
| denti fi t
2 eﬂ1 #% p?%fgﬁrgg C@gﬁ?ﬁhﬁﬂ%ﬁéfu&@ th€ intefior f&%éfpﬁ@fb’ opticHaR{®

[ 031 5] fromexisting and future the
corrpany definecaapraaal podofodefmeddiy amssigheryTHS opthenend capiwayr H80. The

redi deor ParSY 127 R B oAl s & U BuREPERy 130" THE peBheryias o

bui | di ngthaaemgeamwallaaa fmmmralscgprsﬁe;alelmeﬁnes atoapseahpland iGRRY which thossi bl e

array of S n h
et bi 1 PEleq B e, PV Tl BhleshobRly T HAERIAA £ doptdbeRRid by o piahe
syst ens. oftﬁagor&] td%mﬁeﬂnéimntemodaf I, B8 angdveich pm]leli]thegtleetiefunecbjn-FleE%
Renot e ant rol q gl ity [0318] A significant benefit of systenis tight

i nt egr at PER® APRe{Y| g control networks and equipnent is the capability to

conf i 2gur ¢oI3d) COAI%bOd)pti%ﬂew (pkafeltrb@ isethat ehéd winddcay - mﬁnmaiy begiositianed to

0. ¢ he SHEBIR o8, Sopy 86l & SR ek 8 <FEREE) 521 LBRGr T Gl 23" Fobe

appl i cat isghstanifdilgSpstalierop mreéltyrd\awecVambﬁslutr@ capr géwlsmané aCcsP, asy ehes,
Web page GQUI, syStens and data confi guratl on, data exporters, ADR, and AFDD

servi ces rec@p&acje seal PlamefRRh MmayAlsmBe EAPIARRed renpt el y based on agr eed

busi ness rgdi In03kReér Eﬁbf@er@anﬁﬁl ltht ites BPfiorat PlaRd Méfefel [PMBYYiments
Reduction Str tegl es[){ia 320] system NOC can send real time pricing of

el ect3q cicoptemplateddy, eplmgmtm; anTinteris faeg oF surfage of the y@arpwalhr? Yvia
on :306{ g ??gli?lﬁ-?ﬁlnb @Ry NAbSstichesEike BhAEr rMispal Tﬁ&agiﬁevm:nert 150 Bﬁo@faaay is
sen

timzation of Equi nfi guration
renmotel y SP%FMH%WE'F‘@FQ E%/@Fe?fpé'g'tﬁj éﬁe%z g% &8P (WP"E)%Q q HH%"W ‘limen

requi r engpks, M&%z;braféramp &ARé s%ﬁk@ &eﬁﬁéﬁm%wtéanawépé%%/mmmﬁaﬁ Mok
systens faults ependi n fault | eve

J&@ S continuous nonitor]

i mpr ovenﬁﬁtm@hﬁepﬁﬁl ynde WQJPYH?PSP&WW'Q é?'eﬂﬁtﬂi'%fe'gdﬂpb’ﬁé?fﬁn‘iﬁ)@rF'?-%bns

[ 032345 PraVesitA), yeaddpppt enance and Repair [0324] Monitoring, Tracking and
Reporting Capabilities for Preventive M ntenance Activities [0325] system
may enploy a thin Cient Service order and project-nmnagenent tracking
systemto log, report, track and vepaden7sesivi ce depl oynents. The system
facilitates real-tinme custonmer updates on daily service calls and | arge
project rollouts. For all future scheduled visits, the systemincludes the
routi ne mai ntenance itens to be perforned, the tine allocated, and the tine
avai l able to solve identified faults.



[ 0326] Conti nuous anal ysis and AFDD systemis tightly integrated into the
proj ect managenent tracking system The majority of preventative nai ntenance
t asks ar ewbandieed2as "condition-based mai ntenance” task®CTISLM0O843®I K
orders are automatically dispatched as a product of the continuous

comm ssi oni ng and AFDD process. The EEMS MRV process independently verifies

the perf (00t34ge Tre §§iksllbﬁmbr€|60lrﬁ6f%"r§refeﬁ' 1_ﬁ7r]c|lﬁl‘e@ﬁ’éwbﬂ)tﬂﬁhaﬂBS’rn@?@hf‘?{%ﬂﬁ?’gt of

Preventi Vgﬁ%al nt nance Activitjes e Fault Resol ution

(FRS) trd aéﬁ'& ReSsId, elEcumneripes a &a#&@eal?aiﬂgrsmrgﬁ@@ threuglt thecharder 1) vi ce
Visits (RlsofreRAHifdng Badies Borabo i MAAY LofthinRafiod Gt the irkdifor NALETST el d

services., The ority of faults found do normal 'y justity urgen
unscheduF%H"%@?l id cqfnmmmstlgvpélanoﬁgaéhe W@"!ﬁfﬂ@na'ﬂ%éh%}fﬂem vabwneiofithe
shoul & t gk@cH 6rpaRsti gate or solve). The FRS also estimates the time to
acconplish the required action for the fault. Faults are automatically
schedul elPO#3Ph fThaiperiphery 1 3% maysalse establish » baries geowietyy hatHerthergefines pe,

aut omat | BT eyl APl e P a e Sfea o pb NEIRRIER, R SRR Bhor

| ncor por intredattiont eriecen mereyiegacy spikes)|spsh sasfthe ey espikdi 1B shewh irs F[R 230]

det cct | o ERaTisr SERRERY R e e hofe Fepalh i Faf ol ela B RS Gg ar 1

anal yi§i smaycalspbawe amrgherod;haqngethahmmarmcdaplmh thiei sanee cdsuilt| degpribveny hereyas | on
the conp eI ectrical i s, not often avail able
W t hout %ﬁ%g t@%ﬁ%"@@@%ﬁ%ﬁb' %@@Mlﬁcussﬁ?ﬁeg‘g?@?ﬂﬁf@éﬂ appl y simlar
teclhnoldomomspd IhQI&esdé and sinsikr c?htimﬁﬁblilﬁns mtﬁhﬁﬁh@erﬁ@t@%h%@ﬁ;&eab&rﬁﬁﬁﬁw )
early detectiqgn, an i agnosi s. 0 obl e e c data pqints that
ore ot PR Spans (B siad MeB.or duishRebiey 1480 Ereaiesd dentent
Credent i Bagiche, dnbhdp bBrreere@hhmeed‘&umrwamcéeué\@ma@émwnb@e@rméctdry wiles2]
Equi pnent T s and FSAE;F)‘BI ication List L@Pr ocess w Chart and Aver age
)

Res pd‘r‘w:’secqf? B3f% O £XaAMBIRK Q“th‘ﬁtc gatfqrb\m%ﬂe(p'ci%@xﬁ@i"ﬁrégp%ndl ng
to work @gg 8y Sp |kéQ§35] Respondi ng to: [0336] Enmergency: 4 hours [0337]

Ur gent: hours 0338] Routi ne: - 5 days [0339] Maintenance And Repair

[ 03401 TR MErthed pmb'm@eﬁga%ﬁawf@mor Wisi ofithe spise bsywérﬁ%& r

[0341] TEﬁuﬁXﬁé&{?f@M%@@ ﬂ%l@@&-ﬁﬁﬁﬂﬁgﬂ ¥hr6 i i \ﬁ?ero'{ﬁﬁrh r?lhﬂj”%étﬁwws and

cranes operated hl'y trai ne onal sta

nat i onwi d25 &f wayi efttbe ibatriasmort WQenMasmUﬁf@rebluesumsﬂmd eamewniqatlon ghroygh em
syst s t,ahase r p ri chpi.ci b ode.
b 2., e 3581 NES AP B85 o, TGRSR bk iR BShle Mg
contr ol sassalmiﬂlemaoellsyshems aﬁrcmtgnplaacbbyrthe[m&mpn Tracking, Scheduling and

Copor ! g 2R e TA PORELS Reb 8, GRSl e 1

al so est bamiees!50hmay i establishas dvamidr mterstice neﬁL(FtCEdZQ)ct iTwe inta‘rsﬁdeemﬁust

Fault d | jal cl Th
sue woPETRaRIdEnReR aop holRilfhuf g ELmidRiEe b e 11051 pog B aICRE:
pr oblasm ahdieat reﬂ‘ﬂal (3 tﬁehﬁpblké maynérat!m ahbahé aapi seal (pank OSP. amvitH hffeneace S

ordered to Th ans _a obt ai otes fr t he

Cechni oi oty fa id 38 A Ao 4 Brehetinh Sheiisie Bethir ofiE arBies ahe end

Cust oner gas 2D @REShe! BAtefall E@iHectdrasysternl 10Mabr minithdes v ucesdseof Whé hi n
the EEMS. [ 0344] Equi pnent T Pes Repai.red and Repair Actions L\I%a:t'é 4;5] The

syst em pHBRteRdSnalANg{as fefible in BB'é‘Ft\O"aﬂfé dipigrardentdenlegacy spie

el ectri C?do13b] 9Wh@%o@ﬁ&hd%@%ﬂbéafGS%%BFBhesH‘QeéWUfstéﬁ:@%ﬁ@% leg?aby'de
equi prren /corrput er design_and re-buil repair of "light controls,

syst e3fs, dipaatdeal dimensiarui The lggacy dﬁtame &0l r(]l-&Gt ?éheweé%rﬁawtspags o[ Bpasgllel
I nt egr at (%Y anvuxtshlﬂé auhiFes, kaeswg afngkidViihe lag Ngreteabl) Hphroxifmately ekenbs EEMS

continuously identifies and prioritizes e%w prent faults. The prioritized

punch i Q?rp@ﬁﬁ'cH@”%@ﬁf‘”qeé‘ tBRicRR SeglRiane GRP AL thesPkeParigral®0. The eMARS can
comuni cpgeR 40P NPTIRd 'I@dhc‘}f dl‘éﬁfe'tw difenabe drl e#éﬁ{éteﬁ PDAC (I Y23 Oprefirisy i on

measur enent and veriflcation purposes. 034 ] Bill Managenent and Payment
[ 0349] EERMSA ﬁmai'%tﬂ'i’rt?n%%fg diame v Hﬁ'ﬂ‘éerpééﬂrﬂ?’éézf’ betymensthedtm
Pr OVighes |asE ORP 5B il df%udﬁ'ﬂa!lsﬂ%t Mofe prefétaBR! thel 18gadyiambter ILD Didre
managenent and paynment. The system nay provide an end-to-end solution to
facilitate an efficient and tightly controlled invoice processing and
paynment service. The system nay reapdgéasut41l ity spend reductions through
auditing at scale/depth and rate anal ysis. The system provi de fl exible
reporting of detailed utility data to drive future conservation and
sustainability initiatives.



[0351] Integration of Utility Billing and Consunption Data via ED 810

[ 0352] The system can receive and process utility bill data via an EDI

(El ect r orwoO 2Dav13242Mt er change) transm ssi on from a vendoPCTASA@diosss®ed EDI
group may devel op the technical relationships and maintains strict
requirenents for quality in the transmssion and to confirmthat all key
data el eprAérabR! @hé ABQAME istditdY LBh SShd 84" didtyr fil e

process I nt egrl?ty géf Val ue- added In%béc?aces t I'r ogﬁﬁ%{,&él %ﬁﬂgzr)ﬁgaﬁée¥ Open
Non- Pr i oP?ﬂPﬁnﬁﬁkﬂﬁbcol S [0354] The EEMS sol ution uses an open architecture
and SOA AR I ces
and veb Do fh Sh' R Rortonafly et Attty g iarefBd 1853 Sobnded by °0
appl i cat thereapf wall 129 o bave at legstamrla)hega@/ dinmetsrdtRAvthat sl less Hiean Hiaoietricat

ot |8 wpeaeton 08 (P PRE ol BpE! ot BaatP ke S0 HF eodhy ARG L Fhred

feeds. | 66%51 thmeventh/eremwmenmtmayealsd prefefably ddaptvtbe éutetstice 1646 to hase

et 2l oA I RSl OB P e g1 08. 1 1
][ OIO [n res g#mam orindperatidhcarcupse) diis cohfigurationf dbtreaskss tmpIINenIkd)oH that aiuser
ilters, fire

th f it |
connect | 9 e SedhERERCATEEbRly Ahithie(S euniio GoRer b itk Jhe FaErL e
Lortar V"dg‘é“é’”” ey ‘i\“‘ﬂe?ﬁcﬁ?’n"%‘ia?ﬂgs‘““?" me“u""c”’%?"%?fﬁff’“-’r@“’d’?m‘ i
orta syst e
PONE | 1t 8RS PLRIEIED. LS E P ECan Y Yo Y BV RS IR RES B b fof SHoN
unl i m t eggayapike9fLS I HRORF eRfeAdingSthrélighuasy PbHera0 velke %/wlay mzaat t?ne splke
(0]

perm ssions for data access to user groups accordi ng any

appr opr i BakEiep380, wieB| as barEer BB'ltéeporlgr‘i?é"a'” dYpranatve %ﬁg“@qa"%éhétk@y‘ﬂéﬁess

Access Cogj ffdy c@p@gb@ﬁj quhggbh 1[300pert| es of data itens and controlling
hi erarchi cal vi ews %@ c facility) of data the user can view
03

[0360P SIeA14A] Aclt:é,ﬁseddl 'b{awwean@abéi@ distal edemts et Forfal willynetoedend
System aﬁéfﬁffﬁ ﬂﬁ’éyunf Iébrc%[pasééﬁ YARTESPASRIEY fhceptiRicS¥Sbag sedPPahts R@F|r Ong
passwor ds eng aracter mx, and character repeat restrictions) w

confi gur Ebee mfpj‘f-‘l pm&ralaiv. actingueither salene Q¢ Irpmmmbleamrr a{'moﬁﬂeaﬁfé‘-‘-?@ﬂ@e
frequency, eﬁgs? JEER i ons
and f unc e(r)n-rgﬁsl "t 'g‘?%ze%ﬁlég t@%ﬁtﬁgég@ﬂy bl%@gﬁ%ﬂ%&% Ser ?/.el cesg¥1 2

Pot ent i aulatﬁmjeramfadntaﬂ ectent &xiE2,dE'T ofrsuch3egicy THpikast o'ﬂmsmefsuedlmnwf Qasom ull'y

ot o, BRPuRONBaR 3 St ot EREaBRblBRAIRE (RBIREE o W BRARK 1F2Cn

to any spagsséal@lagui pment manuf actur ers. [0364] Overvi ew of Busi ness Rul es

d Dat fl ti 15 h
cont rol o154 2ctRseotsrapiner arhdeasteciali s Anle Bh OISRt MHsRE e
envi r onmestepide) Ha@f paneﬂ ya'l @the:ndjparmﬂ fluid Icogaln'éhés ntendad ﬁ:irsmlosadLﬁyﬂstemr k
wi th the conpan son to est andfaclltat
et hods. FOTAARPIIEAIORS, Hbenk Ty eSaNE dairtercs i RHpRra g eringr PBELaRr iy
ri sksps aggalt 47d/6¢ %twwlmmmwucﬁmstthe|mmnmesegwyl dpikealS.ci es and
procedures. The system plans to n annual ctivitjes i ncI di ng
sel f - ass 8048kt <In tbemx%%ewsm??t?&%aﬁg d'sé?'llf;e\/ull)h&rti‘ iinterstice 189 and 9366]
Process iy I%’éc? ApeRS: LB RPikBebafrieY apdrD 3B, dittrersuivheman@dr in

i npl enent a ation security controls to govern the protectjon of the
conpany Gam lregontareeeqhﬁ@twu rnere alective tiheat Adh prnphearm!? epdhisi edeciive and

user - pr Ofcbnlnﬁlrﬁﬁf)h rtﬁt fe@fied eélbﬁﬁéntés %n@%ﬁ@ﬁo‘illtégdwﬂleﬁﬁéli%or‘és R—'!a'i'hI& Grevenit

access data elrr pro Ile is authorized to see eepl ng core

securd® y legacycispikes &8 |angstother vincermpatitie d caanratersi 6W"bf eﬂ@ﬂ'@'&“g Thed
Syst em Waginhupidatibh with £i6damdd eéeaeeeueéntaabr B! PEESH!P8/or Baguser s

applying for access to the system npl i ance Pr Oﬁﬂur es for Secure

Envi r onni®R1460 36l Aber-prafesied qog(}@pra[’eq%tilq/gqvgﬁpwt?rrﬁﬁsg gs and sysi Py
sol ut i on 1bfGhay aFtHep GRbIGEE iﬂbeeﬁ@rﬁpwmﬂet Rave® B ledise of\é%rﬂ)él he#n be'ﬂipérdres

data. Only conpanycl eared personne have access to e conpan at a.
The syst ifeadd78ecThe granysuli & mavore faredsakaut polien qf HBecR?ﬁ’p‘ggﬂl gﬁd’rt he
sol utggpny, r&ﬁﬁZ@ltnm@o B it E5Bpkfdtionl thirelRH. hfhogé'%kmé@ n’P}heor@éi}ah?rn%@ﬁéﬂlbély

per sonnel nonitored 24 hours a day, seven days a week by a private
security firm The systemcontrols the facility's entrances by proximty
control, and nonitor them by cl osedpgjerigudi41 tel evi sion caneras, which
record on tine-lapse recorders. Al user access is |ogged and can be
tracked and reported on if necessary. Floor and server room access requires
badge and card key access. [0371] Security Policies and Procedures

Corrpl | ance [0372] The system EEIVB and ~appr oach may rreet any de5| red



Law 102- 569, Section 508, Electronic and Information Technol ogy
Accessibility Quidelines. [0373] Database Security Requirenents [0374]
Overvi ew Wb 28132427 | nf or mati on Security Policies, Proce@Oras2@aed343s%pliance
[0375] The system may reside in an environment that neets any desired
security requirenments and the EEMS solution may run fromone of a

Depar t meatts ofill Det@g‘rﬁz?e (sUo) partiel T @vie Grocveis! ot Yhreh@ 1202150 kRable’ paHi gfrﬁ‘er
systens, data cent and facilities to neet or exceed Governrrent

secur ity CPUfE t%“ChTﬁB e?ARSr BRFEFANNRELPTS SWO5s ARA deisterBp el Mith other
pr ocedur egmbmg to corrpl y withFederal privacy requirenments, applicable
| aws, regulations, and the conpany policies and procedures for devel opi ng,

i mpl emenfq84471 andit BG@FMQ%VQ@WB@T& thenvasipss digiiresTard spwtaise apgciftaly ver
per f osMBRRSS gyl iJat ﬁﬂisleték EABYddSinttAe RERAYI A S 6ﬁﬂgr Wer BM n‘\ér}; QOrﬁEFeKFﬁc?S the

system provi des, 1ncl udi ng el evation of security es |

manner bather optiorally prefestiedcamectss cissembligs Bnd Bystems that caooperaje with an

aut hent i e i evel .
[0376] Thecehech 200 TR ritrcBfinert 200 My brdfora k) oz MR G EF o &

sol ut i onlengthaefduking eﬂawadtmmwattooaur feadmag sattthatrexteri@sdh &ﬂwdrtm:lpienmvr r onnent
i ncl udes e i m may
nappen vIOWABL " elcfap' 8 BBl miEpdiESs 20 is by 5 %53, 18eldfie YRS
securl® \Vihe ereheagc 0betweengedsi@edpositRiis shwnyrptﬁlGS 1214 1Eapo<drstcopnéd@mnel

may have d or 0 cr.geni r L epent s

requi redpgsgﬁ(ﬁr% ?M‘@f %ﬁﬁ%’ 18 032?5% e%a%ﬁgo,E (Er%tmpg?r gﬁ%ﬁl ?%’Wgﬁs ?'é"ss
Cont r ol sgﬁéra&gi%t I200aa|eofmeferahly emscamteasmone sptiofal kgylfgmsnmat@sr stapede
encrypte Si ness ntipujty ti ngenc saster Recovery

Pl anni ng® [‘b‘%gb]a"bﬁo cCAPEFAY VSfW'ﬁ‘ Lt\?v@rgqr} 8 ét%gf |Gp%9%§??%§" ey he
NCC, thezwsh@mdmlﬁm%ahe@byrmrnpemd wienca"ssmiéa éﬁoae&ﬁerctéangrahserns to
t he nost a progrlate back-up site within a network simlar facilities

wi t hilR t e lreRgleteqths: ktereonness 200Thetwesa: b, f&ﬁﬁweﬁcaﬂ%asﬁcpmm PesARRd,
tested apgatilecy tmnémflcay pomdures and processes to restore mssion-critical
busi ness_functions and avert unacceptabl e business interruptions in the

event of [08148hp B okeer QRS'PBQ'eCO”ﬁBH'%'PF%PéQQY of heembagimants of thepipyentioss
functi ongetiR@drcdHrcC 206 h?ag' rmMIubéf%Et&%oﬂed%HB)ofr 'acergramry of prEFb?r'rgfﬁﬁé 210
cont i nui ty requirenents Pproj ect rovi unity to
devel op am/pbnee phmorenkﬁveﬁ ﬂee% 832 thateanrher @%[Q@d ffroax thsi IHIQTWWCUQ1Q+Q In

exi styiang S. n e f d e

ot 2o o(URE breferiell aeipbifents] hBZRUETIE) 282 RRRAU USRI, o the
t he fol | eroonrect 200 tovwds treEssske bawsier i1 59 \me;n mgaentﬁrd:omeabléao Isrprakigate er

recovery 4/%‘65&1833&&%% gct%%}vedé)p and naintain a call tree and list of

personne rize re a disaster [0385] Devel op and keep
up-to- da[0§)160’pr gisc \prefesghty) stee plinese 10,6212 036 be Sednfignrezh b inavetaicrosshe

di saster _recovery site in.a s e, of di 87 lLi.cati nges and
upgradess?r‘ﬁ'é)f”t % ?tﬁf > Ec%shhatdp"ésééi % E@%\%[ 2%/ l ngvrrfcgbi%?%swn%a?

| nfrestr uin’lrulur ) Cérfdmegg eolv«gmiamm mdemengsér?emkmél rneEkewaw 162 dofs theet barrier
recovery plans e opera S e a ase

Lo ot PR 15,50 2 17 e b ablelfutbRiFdbagiE RORFS) 187 Crbdpletsing ting ¢ o
SyS: em )Sa{) tuﬁr%r 21@r§f2dﬂtbﬁ a(sldﬁ@rbttdh\lan';g be fsrzeEEaﬂcﬂ@péd ormgwstwtod@éveb@ﬁﬁe deripthi | e
syst ens ac ups offsite in a ti nd nmake

e beu L inat il Brtene hoYENd Y e B RIATe CISE of Dot fap M0BrAr he sedeptacte
recoverygéf dd&?SP'o'ﬂﬂ\etﬁ‘tﬁJcﬂ' Bas LRk, SFQM@Fﬁoﬁtbﬁwér procedures and
personnel . [0392] Backup and Recoverﬁéeér’_oce ures and Ofsite Date Storage

Pr oc s e 001 3193]'1 mmEQANeEommaeu e¢drr SPRR-IDERNGRED RRKONVARBPAND
SYSTEMS [eet8dindee BRE @hd ¥ap @r@h@@ﬁ\%ntsﬁﬁb%brﬂl it bheraﬁdEmeWbrewdg User

Qui de Updat es 0395 The software life cycle devel opnent and mai nt enance
met hodol BRgs # O IBPresiRedingsed! t'Pd’r‘?@b"‘ﬁ%@"s‘%‘t dPradqion 1o A3 ed
and capakédlédeh%ttéhdievehﬁed dsahb mgrtmeermmbreeaﬂmsrvegﬁcm ¥hd BPHiore

di srupti ng ongoi n% gperations | Dat a: There are nuner

03
i nt er conk @d“@a&rasﬁjﬁ‘i@'r‘?ﬂéﬂﬂ fosm andiar defing t@mssa?g&'m' gRPRAREYment s
requigse tHatls SURSEAREEIOSIMIISSTol thE bbﬁ.errﬁew@ 1636edhegipit @ corruption or
incorrect data processing [0398] Staff he operatl ons staff supporting the
EEMS system hol d specialized functional and technical skill sets. Enabling
the teamto execute enhancenents whedge2oierh@r st andi ng mai nt enance
requi rements maxim zes staff skills, business



and techni cal know edge. It al so encourages know edge transfer, cross
training, and provides growth opportunities [0399] Technical Environnent:

Ti ghtly iwDegroatse4eg enhancenment and mai nt enance ef f ort sPCadiskéwms43ss cl ose
coordi nati on of devel opnent and testing environnents anddata needs and

maxi m zes configuration nmanagenment of source code and migration control

[ 0400] T 19 4 S t g and
user gui eg gt2 0 rwﬁﬁggﬁ@éﬂﬁ&ﬂﬁﬁgﬁs cong%Ft %thsﬁ?oér(]ndbbabj%f%%@géétgﬂn%g

Met hods €gning operatidryianip &t ofeach tief 2‘& emdfpeeaqmamP obe airmere-keyed didedasi s,

nder ot ante WEEEAOE' ANASTBERTEAT SBAF seblun. AR Yot BERBrath et 1

wor kK wi tbealimg thenpm:nptatcle ddhwmy nennéctlanramblsumbqueobltemuw purhddning ency.

and T SooP s kL ArdSafdrBoasignithy Befrar e lerb s 208, AR an, o

[0403] Timtersgrateehiumen stedsm interor velualesoffthe reteiptavieang/occontainér. on on
deficien er The mwll ha everdity definitions,o ver al
fact or o THIRET AR insstEraoly 7R YbtnalfaRe B 715 ntafporas &y Araud anr

r elsol ve bp@*altyesrepea yaldﬁfdr(p!cﬂvlbr wariag configurenisn) amdsri pi@htesr@wd/@rrpumd% ate
rel ease ypon corre ereas non _ener gency ic ot be
treat ed g@ §Rale &P cf"gm Wﬂilnﬂ Fw%é%n'?gys%@@ E?s ﬁé m&’l? afWaY next
schedgl ethef@hriughadteioes Inees&al agiirettheftine 210f émmmrddé%trm delidecpRtigess.

the systemw || SSI gn to all defjiciencies a severi %Qcode and wi |l _correct

the defi €f BIEPR S |“PP BeloBERINEL ANC(H $a3UNG MRMPHANG IO teRarte therstemsedhne The

syst em Westabligheld id Fpamﬁa;ﬁ@maahéot prefb%blpeeﬁa”we G Bf taf' inkd 'acﬁ?lefbc&ﬂé/er ity
| evel s that drive the rel ease path of fi Equal |y i nportant

appl i cat ﬁUﬁngﬁWflil?’ér’fW I?a‘?i&@%’ﬁ?ﬁtsq as @a@q}'a@é? P&&SP%WH@ﬁéG%ﬁ‘Pﬂ'OF vohHme
conpl et i gexi i i analysis, the systemw || address data fixes
appropriate §TP‘?MOS Mai nt enance Cost | 0406] The cost to fix deficiencies
(i.e.15 afA9154ht i A AbtheuseRriemplated e £e§) ofnthe intercaaneny 2P0 mayhalso

t t;
T By oo B lerioRaRBEE oF e SESFate ohRE, iRkn [ARPE]
to provi tmmdapgrtp& an;bmteregmemt |sbape9162&ulsat@rercommmal to aSypisel thumaend when

ndust ry EORERP BRSPS Barlind ot h8) & SEHIG 227 1A, B upliie gHoshe

i nf or mat capabilitigar di ng both issue and resolution. The system may use

S d d oP d E
ot of <01 < IOOHET | A TEE° (RHBBRIE. heetetfel s FaldiBRs, PeT GiemP iR, FRIEO or
anal ysi s niepnistahes, rseals, tahermtufmsi mkay bé Omammnbm & @ortesoblv thecemdroap

per yoar 10knd atvetarape, BubBALIS bitetsd OT aRpRRELIsch 4L Gl apferne”

servi ce kealilg rAgmbrRINRThay b§la‘fmaedl to thé @ap sehlt fort 140 YRIGS: UB, ABERD). bSichaaer age
at around 45 seconds. {)0409 51 cha%% Servi ce Busi nes,; Partnef
Conmruni c SERTGNraoN; 1Y be TRt APRe, JRd(RE by FpBPINation it the seplsyARe ocol S

i ncl ug ngeﬁ%%rﬁ&ﬁpla@-ﬁpfowlﬁﬁn SAfing B Psdeptdchss! cohfiherd] ddiRhey sk
enpl oy Internet Protocol (IP) i nfrastructure that facilitates the ef ectl ve
i nt egr at PBArigd kAtUESar at e bui | di ng systens. The system may integrate

third- pa[dMshg' | A DfSthat 8fEingeAénty SEShtenBla®sl heréiH Chas akBdBe Spreferably
Lonwor ks ACnet and nunerous ot her current, |egacy and proprietary

pr ot ocol §d§Rﬁ§@ dorhaveathiel integcaneste2in %&“9")(:%!9&3(1 wheseinsthergy leasd ope tkéih
propri et n ef a,
Bnd mor 0] Kol 207 A dhiapcfIc B (Mo BMRLT e ItOILBRRR o pen
ar chidlecbeing useHavittyeneat meye kHgacy icrorrqiersatAdsal pptieTlly incefeued sthetatdeast
facilita n nmbi ne
1ty BT R o ] e O e e e R e
( BAS) dathieadtand He @W'@é&%@n%kebrﬁaﬁg@mﬁﬁméﬂia@h heligal l’@@‘@t"&ﬂﬁmfﬁv% maier
enpl oy a }.@?g t t rs for
HVAC andgr ri getﬁlaétrlm(.)gr% %ﬁugprrg%ﬁ inﬁ?%%%ﬁé\fga gh gﬂgv\s{gﬁ g?ﬁ@é@ rsgﬁ?wa*r%e as a
Servi ce gmgnsjonsTihay Bf%v'ﬂmpatﬂh'%lw gb$R Witholegaep pranpgetoshssucha@s IV
continuously anal yze sensor, machine, and building systemdata create
prioritized, actionable i nformation are hosted on a scal abl e MM (Machi ne
to Machine) platform providing data and FDDI analysis results via IT
open-standard Web services. The syspgenigpgial so conbi ne both national and
Web- based el ectrical and controls product distribution with service,
support and project managenent capabilities. The system may include the
followi ng solutions: Intelligence and tools to help custoners nmake i nforned
deci sions and manage el ectricity purchasing risks, thorough energy analysis



multiple site enterprises to nore effectively manage and reduce el ectric,
gas, water, sewer, |ease and waste expenses. [0412] Figure 16 shows a

progr am rmsioagemsat27 met hodol ogy 1600 for the system 100, pemituskonomy43se dri ven
froma strong Program Managenent Office (PMJ). Figure 16 shows an exanple
of a PMO structure to provide the conpany with an established and nature
set of paairistdRA2G6HMEEors ChNd Cother 18 'éﬂte?élachHﬁethtbge R4 afCinGl € fyg“ ng
savings realization. [0413] Figure 17 ws a scala scenari o 0.
The scen4Psuitabiegior usmwet the epnnegtas ggsqmbizesmdtsy@tm of thalmmtlbni 1704

t hr ough d| r | ev S t P ocol
or ot gern{?rqgt oco-':.“seD o\@oﬁa@zﬂ%}gﬁe& F"]rgacct‘afs‘3 g hé?a ﬁtﬁd;q%egcggé
the Net wePtmalpesized Jak Ir‘dernoemecmoeonl)[ (Mth aqmrpmume;e:ompooeﬁtzo@anme ﬁmlrleoy a

Site r S cjlitated SLI
b;ckblgﬁ\égcg?ﬁ%ea%éld& |dct)%1°e h(LadL}r%' ;Sa Qra?l?_nmé%gl $ g'gl eﬁ;qrawrag t1ﬁ§1t aP@si des
i nsi de t interceanechheiweenfthe neceaivadiand, discarinectedamsitidnsiis lexs thah bas egndawi ce

h 10 |
eb- basedeL dords e JHiohnp S0 ak B chaveapl 108 Py BethBREY ddined e a1
al so be edsult of @nlyomipadial ture dfat lletishgnatof ahes ehterdleoapl 105 a8d e intérevsiecand

nat i onal éfvel Demand response (DR) nay al so be inpl enented across
mul tipl e“sT'tes as the solution would provide all functionality in a

scal a0l e[06458] orAriathérhpossible ;ﬁrbferﬂa@rraaﬁmamd Iofuérw @ttﬁéyerhs@dimréﬁts [fA4y 5

The systen? Brayh gg)ort BC‘_‘tI ng on not only onsunpti on curves
ook 1+ KBAUR NS BREE 1750B e oS uter aF2 oS o dd, 1k atimbigss at
Sequencelﬁastaditﬁé patiapRimtetentt?s (FIGS. S5 1am 8P 0The etk Mts tatdfordhe eiened
above, qu es supervi sory control_ over existing systens (no up front need

to start fe NG RGgRMPRakRN. af?r%egﬁbdséﬁszs%v.ra@ve aaf a@p eﬂ%@f!ﬂ&sg and

M&V das h&ﬁ@bdépesatml key2d®/ upbie réi:éﬁft %na%aPmua&uﬁn df ﬁféoérﬁefa‘?EQ? R85 %E@ﬂ ch.
This visibility the Sé%’é)&m rovid facilitates conmpany ar
rv(ﬁi*

bett dP diocthgi ipkRscennes %fOtFDGlla"B]Opﬁﬁ@ilV@oﬁ@Qny1§wh9@mnﬁmwd

pr onot e C t al so
a host oﬁ‘ém;g/g?tg ?ﬁﬁgé&?a%?er%glresgrf (5%?“ ]aegngfﬂiec? ngmﬁioﬁ ne 1n gtr \?ca%y %Hi a via
sensors ®0.existing BVB (facilitates superior fault detection) [0418] Real

and ot ol OASrE (DUEY PR delen aRmA R Mooy sty Fablog it adilied T T

i nfrast ragawpastigldom groave<:70i tbehtncf)tp@mtesra sibsgandially hangitadinal portielvABO.

0 1 200 TR Lo HEInaP B 780 KRR thE KeTT o0 dn T 1PRSHK B bP hay et v or

syst ens, fastiuenxwherea&fﬁeotheal@ﬁtﬂﬁmgmezﬁg gnoowé 1POevent ati ve mai nt enance

oPPOr USR8 BB 8 skl e S0 0 AR S R CTE 14

avai | abl seledted itd wrhulddesaadiuetandiorofnbtailenél'l'@d)lledfaédba%& MUﬁnw‘n&n ghes 0

corrparet de5| ntent o he  faci t.0 at.it.,actu d and
advi se alff g/??‘h '3 fig" Ajd (?ﬁoﬁgdé{f?'(‘é 2Haust the, gn @ﬁé #ogs g\"agu
par p6rf eidtResize chneroby4i safurigr Sptichatly hivdifiedeidreinthe detdhe 175 | bneéxtent
remotely ﬁth t he corrpgﬁgp%gncurre e and send them back throu

backbonel%? Bre pesticneds Bda5iged wWhetelh @ diseprnestion deterrent c Q!J'Wéshow

scenari Oesﬁmrshb@s\/ﬁe@émtdw %Maéﬁfédl@gcdrﬁféhmrclsamis%ad?treggﬂea%ydaéténm 75
potenti al ltfh%ygbé a fore the BVMS has potentially weeks later the chiller
t

gener at e@ éﬂ'ea/r AA PSS a&c&heanaavcmuaéordwafryngs angior @&emrﬂmef
generic (Mh@Rdéd Bssomectigh.ar m i ssued by the BMS. ENTERAL CONNECTORS AND
SYSTEMS Thi s application clainms the benefit of U S. Provisional Application
No. &9/ 1108168l Qenesdinguyponsuchorsipdive Sizingy the dissiopoed; datenrentgpay eEavesh No.
61/ 246. 289corinekfsh SE¥QUEARY to2Re k&) D5 %&eﬂgméaé@a 17‘3’95& EﬁfehP”

61/ 295, 883 f| | ed January 18, 201 BACK ON Field of
the I nvehfd-on ! oEher PRNGGUA% | B relptiteSHRg taréange@nqptoﬁarerﬂcéwe é!’r‘ﬁj

medi cal éﬂowrﬁlermoaéa%ctmfeleusaék iﬁ%@%ﬁr%ﬁa@addlb@ éﬁcﬁér VBFHBAR: alble Bt i @t i on
of Related Art %002@ d delivery, flowable product, and substantially

i quid pPeIasRiiblgRY | sg‘rarsystems for ent eral applications in the
nutritional, nutraceutical, and nedical fields are available in many

vari ations. Such delivery systems nost often include a fluid source,
receptacle, rigid or flexible bottle, soft pouch, collapsible bag, or other
type of container configured to corHagéfe @1 enterally adm nistered fl owabl e
subst ance such as a liquid or fluid. [003] Such containers are either (1)
filled with a fluid and sealed at a factory before



delivery to a user, or (2) is delivered ready for filling by the user
and/or fluid recipient. Wien delivered ready for filling, the containers
may be ermpOywp10amsed2may al so i nclude a concentrate, preci pCcrase)100843a8f1 ui d
that can be m xed and/or hydrated with another liquid, fluid, and/or

fl owabl e or powdered substance or product by the user and fluid recipient.

[ 004] Fol0QA62)os'Bsthaefedamerndw aigotth & IGSSZBHBSI BNEtRb} pﬂssrmy"ﬁeﬁﬂid §&es of
be referred to herein

pur poses tion, U h containers wll

gener i calembog"gﬁ%?tqr%ss@mfl of @bﬁrﬁ‘ﬁ?ag?i'%ﬁ%sana May camprebersthte be an
subst anceeterair omrtetcsor héspmislg , arfd Wydem 2B ehdies G@BHRAL fort Qsé’ewiﬁﬂtlﬂf‘ﬁ' Iy
adnm ni ster refq%tﬂred to as liquids and/or fluid

raI I
pur poses > l?sq?n Iad¥th9éfI 8H ues 18otie; Bt iR F1GRodsT &hoMany iafi the deaturesae
rel evant ewrﬁ@t@a:ommem%nbh@@abéumre%tc%@ﬁbé@élsé%lareeﬁér%rrﬁére #dﬁlh;f’at@fé' foYery
systenms and.containers into two general groups. factory
seal ed cHf¢ & %IPBOQ%%QVPQQQI@%% aegan (bebtén"e'ﬁfé@éd Mg@mnmng/\mfemnqeans
they arendekrai®and dHaradtersSuge il @6é RigBrdsS thal a"f‘estfa”@ ttIEIo rI;?‘fia- I‘é‘%d
delivery syst ens and containers that are delivere rea I'n
users anBISEWBei% ents are usual |y described as open systems Page i of 4
11006] T elgyre I tapi £al I d i tion
andlof 1 P el SferrE PORRIE! B0t ek P! kb B iy se PnebF
t hat 1Rasassemhly andisystem aéﬁnecﬁtd@p&d ot ceoperate rwith thmmtemmmm@os arfd s
i ncl ude n a a I Lui.d co nlcatlon
W h ¢ he TR eanREs ARG, &3ABBRE (hatth 33577 gdilbeao bt FRIRESAG) or
one or npresswehequatizatiorc vemtspdrd 2600 minichi operates toheqlﬁallzecbrwsuréemtrmmtlm ent.

007] S . t.
Subst ant PAPFOHH Pk SRAP NGRSO e oo ot 81 aiogiB ot ™ ©
rel evant sImfv:rs thes vemtt po:t/%(z)t;?udally/)als‘ol raayl pcbfénabwrlnclads Taem&rbl nhéi?é das}‘ dape t he
erence | are capabl e eljverin
R ndp o Somafieshon BPse RS L fe 1L o néeaded Goaves Shalimdeiaer bl e
with | v sigat 6NFIG[ Qﬂﬁ]coMrmcgnpl lr@antshﬂmiebhdeém-gfp ABE 7D Rfaydgrs epend
vi scous fl uids, &nte%aﬁ%fIU|d delivery systens usually include f|UId

pat hway sERPREAe YRGS, CAWRAERESrs, and fitments that have |arger

I nter nal omw]et e«rsothéta;tbrmoagcptr@réﬁea@ddtmﬁmm @drﬁlebbb@'a%@érhm%l%@% yStepin
vari ous goq)rlrrer c materials suitable for the contenplated enferal "liquid

and fl ui DdllystratedTinaFIGH.gd6 ndandhish iNCarrRerates Hnay QiItb@ %ﬂ@ﬁﬂ@ and
commypi cihtpes of omatr%rn%od‘heh@sefrméqmvambﬁl ylnttﬁeté?ﬁ’oétﬁr% h éridPBap or

possi bl e or indicated f d delivery systens. s are

t ypi cal | GONQ@HIaNi %Q%Iwolwea I@m'@g\ehmmmt I%PlKeohg@’Iefs:b%QSmbllﬁhem at bayonet
|1 f
ncoomude SEE B kiRndls ¥ipted o SUbSlaRlal SHtesh, (a0l reFlRoRy
pr oduct sspikss d@@nbea;alsgwaeneehereunuu d pat hvvays but are nore often intended

donse 1| KR8] AT PAERAn 91 R ih2d By 6 SRIGRL A <PRE DV Sl Ay

pat hwaysa cppmx} S%that mon@urteototé%abhah ithmbavom dmnmcbs 4 lagacy distante, Lmnd

II i i i f t
o Lt s 5o oGPl Tea T 4 53 B Bhe ¥ Lo
[) ef erB r edemd)lcfp' 305?&8/ also invtude elgdp CIrﬁc:e;It 13%&30 anableda/ user- tbabta(tjé theendoash or
a ernative arran erren e . ba 0 used in anoen
ood o t A8 bBRG Tl SRORNAY e Gt heeerioly Ihist Bigngdmai of
[0010] Thieo liscgud® thieddsdd30 to ena:tﬁevabhnéunomablas@m)t bathrd@demsaﬂa@ ameul or
vol u V. At hohg‘gg in these, vari Oustlfgllag a?q Fe Lnterior vol urre ref erence

sy rrb VA% diagssthap have thregded, connge thereiny sasretpsrabed |elsewhers i on

pur poseshaVetnhout limtation that the subst antially coll apsible bag is made

froma s L1y transparent neric materi al suc that t ference
synbol aDIBA ol st G & rooed aBREGEr ARSSED HOdLSHIEM SR 50 The
bag B exemdaptaaasaa I&GGIb'erbh\Fb?lyhﬂﬁilf%dflht‘drédhnEct S‘JIGTIH%QM arsbIbeaa keyedRtind1at

Fi i oh Pty MG AR PR AR Ry commpeple it he Geeshiod e ™

syst @6 310,cardd whictisyiss emoludwsf agionivhivh, may deafortied &4y dNBingl€ asubdtanianpr ane,
or seal (not shown) may be carried fromthe rimR after the bag B has been
filled aseptically, and before retort processing as nmay be preferred.
[0012] Before use, the seal or nenirageesetidl | be punctured or pierced, or
renoved entirely or partially, and the bag B will be connected to an end
cap or cap C. The end cap or cap may be integrally attached to or adapted
to be connected with an adm nistration set AS. Typically, collapsible
containers like bag B do not require vented caps C as the bag B col | apses




establish a head pressure on the liquid contained in the bag B that is
sufficient to admnister the liquid to the fluid recipient during gravity
di spensemEat2ompBeLri on. [0015] FIG 2 is an el evation viPEWUSRO18/0pH35®r art
RTH, tillable, open-system collapsible, and substantially transparent,
polymeric bag B' that might be used for administration of enteral or

I nt r aveneeatetddviind Bu5. dsrheTKEg%dQ%f 34wéﬁalbpﬂné %45369<téi1?4s th gﬁé'r?a @y&b‘g,

whi ch often include a secon ort about a di stal

whi ch seP$igingdig 370 adapted to msppeﬂi tf@wS%atdsejéumr angipr ep@m membranqoraodl rral
end that whidh isg8rmidtetoledvie 4’tine dianwtb TR |?@8‘%€ﬁ:% ecttahé‘o g@?ergbl

al so be uysed in a hybrid open-closed system wherein I'S

with a cHirudes, adlgi ﬁ%ﬂ‘ﬂ@'@?@? dunaen 355ndisresed Wl’thIOtﬂ'lerbayonpbnmnms salkeser
may desi In

Cont | gur Seireh SAG PR (EHale Sl ol Bt Bt HRDSYREFBhe R P e fimbliaes: s
that encl@X6T] anAitelesacpis receivendbwis forme(b rtithimihegnterédrunedt 340 prdxingatB' to

The post o udecd o B kOUpd be 342 208 tol codiePtuic by ol ofs BRkonet

r enovabl encantispike pagier 840 |during @bniBctiontto tive emﬂba;SBOEray' hbenddmafd%@brfrfe@ma

pi er ceab e se r s

Denet  at Seibl B, Sdéin, 3P0 P PR AP0 R, 0 fnE Vi it itk i) dp e

f1 ui di0 wsubstantiatig @xyeexptheedibifietdnaf iab (past dnéleﬂacymbﬁc@ts@h tﬁ@tr tﬁ@ckeve& fin@
sharp or bsafmh 54% 52'0 I nt ed‘@?ng E faqrned as vﬂfl ﬂ e di aneter SD
r anps do ABYPREND S ISRCYRBRYP'E ARG "‘f‘&'/‘ge i iadnupis ’P’leﬁt%ﬁ\/ﬁ”@o t he
vari ous toéhfdctdrdetnf art The | egacy spike LS forns a part of an

admi ni st ASl y be carrie roma connector Cthat is in
fluid comﬁﬁﬁats\ﬁgﬁ rara rg@repcet Q¢ q\?xt'@mfg'qtﬁ ya PFegading digupsenand A
user or feferiefice mwmmto msm@raﬁe 47hens®Rl pBssibIgRidiitaSiehbdificdtRn! tBIREY
spike S " to estsbl S he fluid conmunication. [0018] Referring next to

FIG ¥ 8r3eRer00asi & ?ntewptﬁtem iR dpyertioas i Thes igysiem 1390¢ 'Sarﬁnwmdr itgi d
bottl e Bjnchfpoi@Bi &4 %‘Rerdﬁ‘ﬁv&fbrﬁﬂ e8p '37@' HaeSs 3da %ebgbl‘d"’?d 'us§V“1Fet9§}p S an

I nterior volunme V' for containing | uid. bot t used

in open &P gyrai@@dcweﬁ@m @oﬂfnot)urmqtq 801t paveh wr (collapsitle hagabye gwlmgadteat\r

ext endi n a f

conmuni Cg.tt kagﬁ er'd“%kbo ﬁfdﬁ‘{dnr??g{%ﬁ%gsdltgb% ﬁ"l'blghgosrﬁ(?ﬁ% %seg PSE?%gOéI’dS{OEat e an
end cap 8ny obthneetllustram angd gonienyplated |lmtinetrthpmrdIS¢USS|oTils@Iqwtler@henea'y be

5 Portieg) ¢ SN shofter BT 3R el s PRuEE RispEauaRito T of e

ext endi ngnbodme‘ritsunﬂ thee niventiort, RIGSc @iBnur60cdepicinvdriad dorimeatort dssemibly dndbot t | e
". A connectof~-C.Ls . typical ly conne to,the, t n rry a
Cegacy SBIREALD: Wifer o B RO RMHRHIRS tors et Foribetor of Bkt of BF6 Y e
fluid coty:pennecapttaole [A@Oﬂ'ﬂi oWetrtaltemﬁtiveumuaneiﬁsarmwnm/vélhed,vaeétcmsked,

fi furt | d vi f
Lot nr e abRd, A ofed fork ufaded atingBariti basis e e RAMG TP, ot | oo, CFI G 4

i s arpsenfo0Mgol Vitvasserhil anoglsglstbmt yoe mctludféésan?»end\tvaphccﬁh@mrtm etk N
and finish F' of the the fluid seal

o anciSiude e PRMERIS FIRRARYIISEHREY. | B hab TGO SrIac A Abo thecer o o

5 shows @b 820,akkieN releasatl of hﬁedﬂ?@@céﬂ/es ah WﬁtE’roonH@éthb TREGnRIEGp 205
septum S’ Cr oss- secti onal. view 6 - |1 ustrates the relationshi ps of

these colfiSeFRORAtes asnike parriep4 Ly §8V'§36’\ﬂ§' iar ports 420 Qﬁﬁ“§€|th)/tﬁrpg'"e’ PB”IPM a

| owi nt er gas, wmewagurd@fhétdy@@%taﬁﬁwlx%nirawméutey%se 438, My be used with
fil mseal nenbranes and seal s seal the intérior volune V' in a

vacud® 1801L -The modifiedqiatareennest 440 dsiflsq dapictede yyhieh maypbe formadeas al

SM  whi clngmpirRiidend |é/ast Bhél kBRSKME 442! tHat Mdieoebsihg RbreiedPds ity M@ﬁwln%
ot her applications. [002 Despite many attenpted |qr;§pqovenents over the

years, nAnsybstaniially sserﬂﬁ’g'f'ﬁl pessmection ﬁé‘dn@? sovesaly jog efpsssaegtion| thad
recept achgératesORt a4 ﬂ?érys corhiiBIe Stor ha8SipA KoLk ﬁn@%@ﬁ*e?%e@%? nisa.est

adm ni stration sets _have continued to experiénce a nunb dlffICU|tIes

and chal inégrgeRnech 440cHAY jakp inchide: ai fiuid PBW"?HWO@HEW@ 45[Q)92t§]"d!”9 ton@
exanygdse epecialylsHapal | ateng tip 458 §rran§lad‘ tprdw &¢d/er @at% BR\ISe BeANs&MAM) 1O
use admi nistration sets and conponents inadvertently tﬁat are i ntended for
IV fluid adm nistration with enteral fluid admnistration products. This
has resulted in frustrated fluid remdgpbeertas and users that have been
thwarted in their attenpts to admnister enteral fluids. [0024] Those
having skill in the field have recognized that the smaller fluid pathway
dianeters of IV admnistration sets, connectors, and systens are unsuited
for rapld enteral |ndmelling delivery of nore viscous and dense enteral

—yr



fluid delivery systens. [0026] One of the problens that has been seen is
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menbr ane es not_seal against the tine, and wherein the puncture does not

cause paP@irier egstor! 6p¢9é'b'é% sizgd de garrepae fieosifaqtive giametes Bbﬂ‘&rﬂ“‘%ﬂ@ﬂ"&'ﬁy dRal i ng

menbr ane ek 805RE ||k@uw&$d '{Hdieé IEQAB SpRe wetr@rnﬁe'orﬁaéﬂmwohhbaaﬁ .cahlBe
i nterconnect nmay be ada d wherei'n the at | east one key or keys are sized

and s’i@apmdt’@'tﬁ'éhl@ﬁéf?félbr iptroducegdptofbe enpdh&ap KP&r connect from bei ng used

with one {661 87P' e1d & &Qﬂ@%?@r%os{vb{@fderpe&ﬂfseb loYuncFéB%lr@tthb%ﬁéblﬁWQo
partial turn groove of the end cap can be femal e helical groove of

t hread, ERRiBtiiRodictipa oftundiesirally ang 'ﬁ%’@ﬁﬂﬂ'@ﬂé‘?m%'ﬂeﬁ@l focthe sad €api e

Evennor e pafrif fibslahg. cahh?e fdrﬁ'ﬂ@ aefht 9’(@9?&! 718 &ncP te§pike bAANE 78 55 NP Rith
pitch, dianmeter, and other dinmensions that are inconpatible for use with

| egacy cBtigeeptienally preferrad embagiments: thatspie %Hﬁdﬁ%ﬁ@om definera bagieey
entersdl KOARREFRY fhat f&aépeélahl SRYp&LLoEHEbd FalisBgé OF comPalitly Qhéﬁ@i ESHMaefor OF
assenbl i es” and systens of %e i nvention. 0052 The optionally preferred
arrangenents that incorporate such hellcal grooves and ridges may further
have the pitch of the helical grooveagandlofdie ridge selected to translate
the enteral cap and interconnect between the received and di sconnect ed
positions in |l ess than one turn, or as a result of only a partial turn of
at least one of the enteral cap and the interconnect. [0055] Further
preferred configurations of the connector assenblies and systens may



[ 0057] Further possibly desired variations of the extent and detent can

enabl e a di sconnection deterrent capability, as well as a tactile feedback

that is pEocemrisd2e as an audi bl e and/ or vibrational al @ci/useomwied3sser

war ni ng and/ or confirm ng di sconnection. Even nore preferably, the extent

and/ or the detent can be sized and shaped to receive the cooperative key,

but al Schmp@rﬁéhtgniihlleef%nﬂgﬁﬁ@é&%@ﬁ%fﬁ&dﬁ%ﬁf&ec&ﬁboﬁé}%'%{Eﬁ g%gre It
e onc

is desirable that the end cap and interconnect are insepara i ned.
[0058] MBRIkeiseussad ejsewhese Bei@ier ati ve key and extent are optionally
shaped a e b vin
an Bl | FogeRE pat 18 sl pheRred el Mo B e ey TR0 LGRSt AR A op o
reci pi enbarriepggds 72Rde @naaé &'@ sammMunication daroughghe spikedbardem? 1Bn#t mayt he
vari ous Bisgfg ﬁr% rﬁs‘adtooi%lh@@ nged?}&ﬂcﬂa?ﬁé}tﬁ%rpfiﬁ %oh?l‘(‘ﬁ% g?s{@leF 8%11371?55 may

be used either one or I n conbination wWth one another
features deeelI"&mtOQd wntheateyenqedwrthe notendigprésor Ferraddedposkibte banefit, the

descri be t d
cnow edgePseyatier TS HATPHR fu@Rnyrmh Fanslir SIShaRS, aodfipfis foiifiouce
r ef er encbatriet latchf wingswiBlg det ai | ed description of the preferred enbodi nents
and the anyin i vl rations, ,and. draw ngs...BRI EE .

escR! PTIIGYRRE THhe Baine? EE& wihan 3D Any PTeodticy 1 ReBdE wi satesratve,
presdft tompatible nomsonémts whildealsoweducing ¢ieceffectige ralameter tofi ¢hed bamenge;ts
figures, i ie ale.s n, Vi ews nd nodified scal e det

whorei ' TERE Jashen i aropafily. e b Raulfcotiponentt sifkes titpl crenfionef
nuner al slegaty spfk!eﬁEL$ afpimdimabpephibteTRtrodactions intd [the dtoninebio® . askemblyeand and
views refer t& i dentical, corresponding, or substantially |like an

equi val eBYSeMeP0nt s, net hods conponents, features, and systens: [0061]

FIG 1 igpoa9of! emai éﬁ’dﬂ cup emo% ea/eﬁrm&@ Jﬁéferaﬁl?%@ﬁpfeﬂ far_emp&tiblity vﬂfreéml | ed,
cl osed- system col t or | i quid pro duct bag,

cap g TniesaRenac 748 CantUrem & FeRrasbUdhiNe niem glaments ane feaAies R5Tes 817 on
pol e. [O0R&2kof! Gor gxérﬁ RNt ﬁt@&érﬁi&c@ﬂ@nﬁy' SPtioAdlly m@Tx’de parfidl dhetents

open-syst em col | e [iquid product egacy . spi ke connect or

fluid tubé2 §@pp@r§ @thp ﬂ?@r&?W?'dHffhng‘P%\718>l°é5&F&§hdherStS’lt hppiissagtugtors, 3
is an el gyatd88n Ghd Qisebh ctlaﬁtcaf)%m’es dﬁén'e'r d or fillable, open or

cl osedsystem sugstantl al roduct bottle, cap, and |egacy
spi ke cofs&1br Furthed ppasjblysmswa@@ammulleﬁmt@bfadow theghustratgd auks, 10 8Rd pol e.
0064], F I ttl
of P8 " olents 142 By AR EEP SabRAb entb Berbl YRigig e betoEn B¢ BHEbaB?) | G
seal neniF05@eddne rdencormech 74D daing @saembly) dﬂorermefeeaiﬂy themeb$ 7AP@nd3hes an
I d 66
FlG o1 SORhRL fd et AR PERCHRECanRa D 56, BBL 1N cBineBhetts anl B2
6-6 of Fpfepedy aaf cbheemmtly aligded adthoutfdantegesfudre oxeat fushing. ri g| d bottle.

006 d h
Looonbl cltsety“SThe Idakpindt o' kS mictktad Houldts A EEMAE dnedimim, g
systeap kpédidly nglhébedSpiescu@gtlmbbeTsmﬂmlﬁlomomeaf opkea thetseiag nrls;s\r/neilélnnn\zanadtarve

1 st e n
TSt r aBPanaTEBtEaE ] BiRse ppeipicising, Beditigaand WIPRU staAfBl pisths o1 de
vi ews of partierds! femi meesbélg s‘élptﬂnhaémﬂ/@rtsleeﬁrﬁg (ﬁ\erﬁbn@nel medtuawemtl Being 0

anot her errbodl ment of an enter nne to te 007

FI GS. 12 Preferably,and/gr OEBO"%i'Mda‘%Pt%‘ﬂ Hbév‘ér"ag% Bt 1 'lﬁ"&e NS
anot her %a&&ﬁiamﬂbp@fthancdxﬁylemehtseaﬁatmanh @mmaﬁuare fsSRIERipY tnmdgﬁyméem
adapted for use with_ collapsib pbag contai_ners such as those s

el sevHbr Harrier &pywayso/20. Mptgsprei%ablmthe dines 745 apdier keverk fnes 7417et"&P'IP°fate

el evati Orpr&nela@ & Pootiapds of theifdisi 1430 742 alvBicR rodtl 8B TudhefdefiRes anieHikepnt s

of FIGS. - 17, with certain structure renoved for illustration purposes.
[ 0072] FI é? 23 is an enlarged and rotated sectl on view, taken approximtely

al ong segpa1®3]! i TR %cl‘?ﬁey@%fhire?é’rab@rﬁi’zeﬂ ®leridugel with & bmenmdn Mrrgs
| egacy intravenous spi ke Fl GS 25, anf 26 show var.i

el ovat i o3448 BF iNieEPBRG J40iiS RRNACIETho BRISAISACS. Gnd firaed ralstive torthg, o 57
- 30, 39Ulendicap 708! tileh MbrelgretEranly B YAeh key 762Nfherbirer latdhsiings, andl the

pur poses. [0074] FIGS. 27, 28, 29, 30, 31, 32, 33, and 34 illustrate

anot her enbodi nent of an enteral connect or assenbly and system adapted for
use with rigid ready-to-hang bottl epage[28@#74] FIG 35 is an enlarged and
rotated section view, taken approximately about section line 35-35 of FIG
34, and al so showi ng an inconpatible |egacy intravenous spi ke. [0076] FIGS.
36, 37, 38, and 39 are elevation and side views that describe another

enbodi mrent of a connector assenbly and system [0077] FIG 40 is an



[0079] FIG 44 is an enlarged and rotated section view, taken approxinmately
about section line 44-44 of FIG 43. [0080] FIG 45 is a detail section of
assenbl y woebiogni24ziew 40. [0081] FIGS. 46 and 47 are el @CRUSRL0WB4388 | n
nodi fied scale of a nodified enmbodi nent of the enbodi ments depicted in
FIGS. 4 1 - 44. [0082] FIGS. 48, 49, 50, 51, 52, and 53 are side and

el evat i opantiakiusn aﬁbsanm Bed detnts BAT adel é?fbd%ftw%eé?@l%ﬁ@é & oS 8T YW by
s an enlarged and rotated section view, taken

system 0083] %ﬁ%ﬁ

appr oxi nHPYM §@ ttu%e ﬁhSrinieif%'nsat B0 gglativedio the endocam 705 IsEmiitapsousiy 56
are det ahgReR\VAldf Mk YosPFative diBdbhsed scal e of the embodi ments of FIGS. 48
- 53 with various elenents renoved for continued depictions. [0085] FIG 57
is a det H10194kctit &nalw oreferredthat the intpicanaestt740rincludes aftuid commuaitation
added gde [

i ene 5 L DL Cate 8 T nSlrfafl hBHGY, GEIuRE, 2 reepide B
st r uct ur EOMRIRBY &Mdf an gnietahaadministration sat, thehdrs & iBbe 6extending dot ai fluid

accr | pt [Ger) o ellicryl EsRed Ehiat:. LEEERONRET T hay i o,

vi ews of lnﬁbldeooﬂlﬁa ior vaereafilternbreathec® M6Oct SuclJitentbreathesn @66 e epreferdtip89]

cecti on IEQEREAB AR aTAsHiGE F R0 uRibhik 40 g bg JuR i e o7
el evdli ofd4@isdpropedy comvestechtonihei éndeuﬁ]bpo'mﬁ Hiee {ﬁmﬁmﬁ (r)oétﬁt]eﬁrlgflb c? pE7$§itlml1 tS han
gﬁlr;?;ggdgféﬁgﬁ)%}gqéﬁg eﬁgﬁﬂ%hgg rn%qy:qr? ﬁlz $'8xi mat el y about section |line
71-71 of [oA1Es) 70)urir@06ﬁéraﬁbﬁ:&nd7 Bise fﬂ&:h Z:Ibse&l&ys?eﬁns Havingn dubdtatiatly dejidi |

0

| evat
Cooea) rhetfieSdhe e rgninars, 265 aabis bbb Sneecar B W\W'mﬁqetvé%ﬂo%%@%ﬁﬂ%t ely
about sepitéraal filtstemélia’So ca‘s fo Gqudiize pr@8Sdrk Witlshe Shteri8L volthe @3, fivddds 84

are el evation and side views of another configuration of connector
asser?1§| i disPaiRe stpg'ieeffﬁ:m [0095] FIG 85 is an enlarged and rotated section
view, tafRA98PPIThe ifRir&dnhedbPal n&@@lé@iﬂciub@%nﬁ%%r@ftuﬂ I@Iob@“?ﬁs"thétrhﬁfr tain

structure renoved [0096] FIGS. .. and 90 are elevation and
si de vi eb® @dariebttAcrov@snthegyvpat |P9ﬁso?6Q:Jmf@c@'Eﬁ°ta%’§E$HTq de @etyosaeds.

[ 0097] F&&“\t?r%lrﬂag'@ e & RASIRT 5 al Wnfé ?Qoﬁ%\cé agﬂecr g)e%% u?%lf@mgglcatlon

approxi matel'y about section line 91=91 o
det ai | setair dbatweenthefvent gorty 260\andnthe dfiter breathera 7160« wh@memeamyahe

t f trat 0099] FI GS.
RO Wpby AREH, AL AUl P88 g8 ARG FPunghibist ot 1 on. [0098) B
connect o[0049ZE NNtk coatinlieslyreferasce [ UEOPEviBLSY cﬁ@ussedarﬁgenelsaag@oownaiso

tated i t j - FI G
05, " 001511165 12855 1oy ARURRPERIEAT 6 Yo 30Gh 235ple08 srhilfy Hit anftes
appr oxi mane elensentsiof erettapnos, IWI'B|€96]SC95€IDQ ferth@r ndddifi e{d)tbm% with@ pd&lgmesc a

d il =1.G, 97, ith d
compat it £opehsE PolepdibiS et bR Be o ReRRA PR Bra R, 205
f eat lzsesmmdeealmbmﬁsténteﬂy b@n@d@ﬁiaﬂ@d@aem suifdfe pdAibn E0ENHOsger cusgeioni | ed

el evation vi dified. scale t he. enhodi nts 93,5 95 with
var ous EURIRII Cirdetp 1t fhis ColdigERHRDn e Tedesendi<ag T0R)8an 104,
105, 106be%@dt—ét@l?etﬁrvﬂaldécﬁdﬁéluwtmfbrﬁa5 ot pw@crpfanan@mbﬁrcmaimoaﬁs@
connector _assenbly and ,?%Qitem [00105] FIG 108 is an enlarged and rotated
section WitBhe 'L"éq{é?ﬂ'?ﬁb i mately about section line 108-108 of FIG 106.
[00106] [do+9s) 1Q¢orlcje%a|rﬁ§§plkéﬂor¢§ Gt m&glb@daﬁuoaaw Bﬂ.ifé\*rétﬂtd ﬂm@ﬁ'ln{ddﬁ? theal e
of the views of the enbodi nents of 103 - 107 107] FIGS 3, and
114 20 gdhsiantially €anoedh sherrd £ae capaf0s’ oP/V'Eﬂ]éEféméﬁlﬂ%?§°oq0 AIGS. 13207
[00108] kb4 it Wy be pParint 36 Q%Eeaﬁéimﬁ@kﬁé\ﬁlédééﬁ itqe ré‘lb@ t 4rfk 83t another
appr oxi matel;a/ about section |ine 115 113 00109% FI GS. 116
117, andaHargativevatietian caq peashieyed in hrdemy ofend £aR40% o oI IgETEaSE Hiesakiity ¢ he
enbodi negt & Wer W%enerléﬁp ahe%ambmﬁtésa flekidld, Spolfiméid 8610 pRueh @r [callaishsle

section view, taken approximately about section |ine 119-119 of FIG 118.
[001 11]P gg@qu@prsyzfpge 11@?”??39"31‘2’@ ffer125 are detail views
additionally nodified configurations of the enbodi nents of 104 - 112.
[00112] FIG 126 is an enlarged and rotated section view, taken
approxi mately about section |line 126-126 of FIG 118.
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[00113] FIG 127 is an elevation view in varied scale of nodified
configuration of the enbodi nents of FIGS. 120 - 126. [00114] FIGS. 128,
129, 130,weoNMol3242are el evati on and side views of vari aPCOAS2@0/084388 sone of
t he precedi ng enbodi nents that depict added features and capabilities of
t he connector assenblies and systens of the invention. [00115] FIGS. 132,
133, and [ eineddRitin teninsredsinh dRe ‘ébmﬁétiﬁlﬁt%(ﬁgﬂu.éé' Pv%ehxinf@éaré ;\rﬁfé may

er nove

configurations of the inventive enbodi nents at illustrate fur

f eat ur es *qUIB 1Y PagqABIIPPING arepoyichaiextendegh surtace Ol oRiheingreased surfese of
ot her nodidd PRY M) alsy inbfé%sér{ﬁé‘gﬁ?é’&"tb%r%h Eﬂé%agrgggg b8d ol BEGHelaREtaked

assenblies and syStens. [00117] FIG 138 is an e evation view in
nodi f i ed 3B/Qr welsied; therekyrnereasing 4ke stiength of thesheatstaket), weldsd, arsdior glued .

[ 0011 j ader tad section view, taken
appr o8 heifack hetheert ettt GeARE stifdcal AL S 2 ! ©f [00119] FIGS. 140,
141, and[00280} cAratberaformnofaan attpcle ant dogk tididiai7iieis alenfrepresentedris tbé t he

e Bosh oty ke, FRBRLLIN B SVAEIAE BRI S VA"

nmodi f i edpercaptiblefnditia ta essigtaisers inageierstygndimg heywso aligmanfla€8emiléa the 4.
[00121] 4 | .en e otated section view t
appr oxi ng%gméi%{’ﬁpe?g@% %’%I ﬁg‘?rﬁ%ﬁ@ge4£ﬂ’ﬁﬁ‘g'quﬁ‘d§ is4ﬂ¥e'f%‘f§g?‘?@| GS. 145,
146, 13_47[0d] é_ﬂ.&taniene'?mmz imiteand RIGSe 1\{35e4Ars139f wheihanother iaaginrativat/ tﬂe
recedi ng e i ments of connector S ies and systens accordi to the
D i pi oSRS GoBR oL AYSER tresaie BB is, i fo iR BuBad ereels: dR vi'ow
i[ 80212325 f 'thlisi péss%lSAyE pté‘feﬁétefdémﬁm't of qtﬁase?ﬁbcbdiméﬁtti. gneSémT?a]{ %@5 @&rrah@téd 10 148.
) J.Ss an el evation view represen ive o e connectqr.
hesenol i BT A Ayl olimERC Fotusduaias and GRlapeibieProhspibaRiRe HRRFe i
| NVENTI Oi690d 29)] ahdd 10.dsthdAdPsthegs. cont i nued ref erence the precedi ng
illustrations, reference is now also nade to FIGS., 7 10, and 11

] . 81 91
wher eitn 00202} | Many fgalures and ¢lemepisiavesspecifically hees inconppraiegsherRom | v
col | apsi eLcdHidetoR BsSEmBR PSRt 700! ARliEStHepined A5 fRBVEEVe RatUiés and

i nnovative connector assénblies and systens of the invention. Mire
speci f i cglements-|have 7alpo | hean: sexised. nby dhisapetiqnalle prefrsredo Arangepemdc the

assenbl e ; i b Gl ; ' I 6] FIG
3T e IR O ke O 1 S
di sconne{00203] or Thruepd cap 866 preferahly may| bﬁsaﬁlaﬁ?”ﬁdrto tise bag aboyt the| . seat 10,

and, o, 580 cRIBUMGG KGHLA 8 Mg AU SNPGRGB |

col | apsi Bhe enducap 805 bway fBrtherciptlade ragrimhad Scformed twith & sohpfinGamp. 820end 7]

Al 'so now referrin FLGS. L2 - f i bl e d

confi gur 9?%8 r%‘aﬂ'f"eqf hgsi O%ollgfgmé g"&:ﬁﬁ%é acrﬂrB %?g@%e@???@éﬁegoy%r{ag’nonet%t er al

connect i and engagentidénapsor carhp @20exs guide oaitsLB8 csltde ihtaugaide eharesls 825 to

receptacl e such a fluj ouch and/ substantially col |l apsi bl e bag, such

as any oﬁﬁqmﬁ@é%aﬁﬂgr%ﬂb&t c;eegg CBP%rQFGS. 1 - 2and 9 - 11, and as

ot heray s¢eoo0as" | DRl saddlecedilae g30aisefbried evith shddé2glp Wallk es4tbthat depend

enteral connection system 100 incl udes an end cap or cgnne .hor 05 tQa is
I b th SBYCH

t
recei vabPEPUEoRd Quisids 8 RBIRRIA PBHC, 8F Pagrto IMprove, WdRr'Rat i ve

variati Olf’ﬁ?ari'(ijﬂﬂété(iﬁe bhg of PBuGRPMRFe pAIIEraBlyOthe I idrROgiE WRlIS b formuld Sloanai al |y
canoe shaped c

onfiguration that is well-sui Fed to ass,eggia){ to ﬁ
subst ant PRYMErigdNgtearl thatk i MoRR rigidthaB tbe POIMRIS MARHR @Y e yised to
cont enpl g4rRpthasohPBEER BF bag.Ne bag or pouch can be fornmed to have a sidewal |
that is closed about three edges to forman interior volune, and tgQ have an
open ¥hd [0020§) 2 REthemany epvaliong evidensed R Ahe@seempynandsystem808pan

fluid complfderddptaPplahe ICEPILAEAREY I 86MiiNER MOsHal Aeafing Aenbrasa!idrace
110 the end cag}for connector 105. Preferably, at l'east two of the closed

edges of SEPRIMIRAtARRY becaflixesh i adiuid copununi¢ation RAL ORHhE Pady Anehes etk ap
105, whi ghaffiipieRbrahdlicdRepiimh ay hoadote difixef {Efeashdersive entiehgadséhtor

pouch and the end cap or connector 105, [00130] Any of the variations of
the conn&dPowhish Ay Rlags thesaddad sgal adiacenbio@ly \iegh oRithe ag PYhe BB wal |
120 that defines an interior lunmen or fluid pathway 125 for communicating a
fluid between the pouch or bag and an admi nistration or feeding set. The
interior lumen 125 and end cap 105 are also preferably defined with a

proxi mal end 130 and an opposite di pigelsoensd 135. Preferably, the proxinal
end 130 of the interior lunen is positioned substantially about or adjacent
to the fluid communi cation port of the bag or pouch. [00131] Further
preferred configurations include the interior lunmen 125 to optionally
define a cap seal port 140 defined by a periphery 145 of the end cap wall

A NN




orthogonal to the section view of FIG 23 and which parallels the line
defined in FIG 23 by periphery 145. [00132] Also optionally preferred, is
t hat t he woRowaRE24205 nay be positioned to enabl e the capCsamskolploasss CSP and
a receptacle seal plane RSP (FIG 23) to be substantially parallel. In
alternative variations, the cap seal plane CSP and the receptacl e seal

pl ane RSHitermutivdlys praferred e a [s@9|1§r3%edt&n06rh§éanﬁgdhéﬂnﬁ?éde‘-"%dt %nb{h%r

opt i onal and%'ereferr d enbodi nents _contenpl ated by the 1 nvention,

i nt eri or PPSRIRYY preferied sar sed! plane €aB" (HGS. 13® 13%): support and carry at | east
one spi kEO206] i &h ARGther hﬁeféﬂ'ebeaﬁ@réﬂti%hall%dlﬁ:aﬂbq %r gyoﬁ‘ﬂl}?tlwumn

proxmatetothe r oxi nmal of he end capwa I nteril
125. Mor E°fpf|9é*f?ét°é!§t g Connectep arserpbly rangr system Bfifsisashaver iy FE3SintAa he145

el ont DR D ctapic 87 uEE ifiand fiera et 40 A bnd R B REMHERR R4 ' "
barri er 380 thaliscepnectachtsl q/bag@mweéhairsmmmraGSbarn eancht.i Alviem 38655:5 t hat
defines fadefd babBBE ST Rhy fdde mtga@ﬁgtb ShaRifide tREAAN 878N 4 DS fiar T er

150. Also&r erably, the barrier ISI nrc
t he i nt ecol@r 88QrirciudessthrendsrBas @mplemdntawrtmﬂnreads 8)?0 t Arsaddle grtpaNblaBSG) er

may. al soSLreh Bk aby B0t réloits I 1 K RaBl B0 AR R Rk S oBEMEEEY oy ey

162 tli0at witk trehenubcam88b.si zed to be |ncorrpat| bl e for passage and/or

n Fro Be20T0 R Rt Mo fiih, Bl Rassle Sy Embpimail & saReraited Jar i ous

r el evant Fi3$igt4ss, 149rwm1ayomtwmtu®semtyohditetsy§émp@00 hﬁilcmaﬁﬁ%ﬁ?tddshrt he

e r ot viiF JEHOECBadh a5 aeBiestEled T the SYSIST 109 P S80athe svReiAnc

conf i gur aédepisty pfuterablyana@méﬁ end bep sos kermie frdrfifa é&ﬂnéﬁ@ﬁta?éﬁd alityaspans
the interior |upen or at hwa creates fence, barricade,

and
and/ dP barsH'P%me-Pas%mﬁte@ﬁh @rswteg écmné %@enﬂb'q W&Mm RIOSE%FRG t or s,
whi ch cafpo208] Udehef &rid B45 109898 fatnéaxmmlaecd%eamd 'aﬁutaattrégmfeté?ﬁfﬂwan cted
exenpl ar of a | egacy spi ke [ 00137] A further possi sira
capabi | i 815 &xtendigufeea Gm 93@ sﬁ%é'fwfﬁf@'all?@"lgéﬁ @J’efﬁfﬂéthaﬂléqugFWd@ﬁabl e
fluid Comﬁatw ppéé&p&g@ rg'epfe %rﬁﬁs bsuc ddid Ebifar RADNYAmeOw

of the barrier UI d conmuni cation t gh

and past gtige bbmpsﬁab angdatch d@tﬂn}s %Esi'lme demsreaismﬁrmlwaiompathglt@pttc

connegt 0 h 138]
T ang opcRRRFEMERof Ao MISEARBARh RALRIRL e Herbtis, A sebllricilall b U5
barri er mhsldaaguidstretasses 942 aaddaten ciupst95455t| ce 165 (FIG 23). The

the at | LR2BSE Sutlo®sEeRt HE.IaBidy PRy i OB $haf 810, 2 elhbl SRIE 7 o

cap seal hq:ﬂteaWeGSEndm plueddo ¢hesflgid mnmrilcaiwlnl port of Iﬁb(ﬂexﬂiﬂe bagl Nest the t he

conneot ot e B WRIDB3E et e pREEE aBRuLRE sPlmte nrilpal st e AT or

f 86 (1: ?g} ecap 9093l]'fctitgreufteqfthgtsldddlbidggevégwls :ﬁ:ﬁrétdagﬂGYhs asé’éérlgt? QOBI\ﬂ\erEB))

| egacy dEate s SABRIES sradieran wakagb are copeed BiretprededaEh SR api

or of or abLy. AEOT S Te Ol TR e per perg cul A Ly b 5322 M he cap Seal plane
Pop and. 102T8E] SEERoRinyed it oo r B S o o Doyl AP o 3b o 4 AR, o1

di aret er alsPAo FrG. G502 Boger Iﬁv‘iﬁgaékbrﬁe kpewrdge %ﬁ&' drﬁﬁeﬁtstéh(ﬁh@@ﬁ thetfeldVant bhe

di aneter of the interior |unen 125 between the at | east one side wall or

si de 3fal MayBEpablge CoppEehanghihat tﬂ%@ﬂr@ﬁ@éi’sﬂﬁ’@%’tw system 939 denicted imp) v,

the | egaFlG disptrandets Y joﬁfhét é\é%ﬁﬁfb}itta-ﬁi bﬁﬂ??ﬁérrk@fﬁoa%% Y 900 %eﬂttbred %oha

per pendi ¢ n o optionally preferred arrangenents e
intersti E%%E%@h@dggﬂ?d@éﬁB Fhe cap wall 120 to have at |east one |egacy
dianeter LDA that is |ess than di anetrical dinension DD (FIG 23) of at

| east one | egacy spi ke such as | egacy spike LS (FIG 23). Any of the

i nventive enbodi nents may al so preferably adapt the interstice 165 to have
a | egacy distance LDI exceeds a length or extent length EL of the |egacy
spi ke LS. [00142] In operation and use, this configuration decreases the
| i kel i hood that a user or fluid recipient could successfully introduce a
| egacy spike LS into the enteral corugestiemsisystens of the invention and
establish fluid communication therewith. Even nore preferably, these
features may even prevent the distal extents E, E, E' of such | egacy

spi kes LS from extending through any port 160 or keyway 162 of the spike
barrier 150, such as barrier port 160 In certaln alternatlve
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[ 00144] These capabilities may be especially desirable in applications
where the receptacle, bag, pouch, or other type of fluid container is

i nt ended Wononl/Bzed system enteral applications, when i PChAdes0Na35e t o

pi erce or puncture the sealing nenbrane, seal, and/or septumwth
conponents such as the inconpatible | egacy spikes LS. [00145] In this way,
the contenpl ated | egacy di StNISl?SJFﬂALOi\PPEﬂ:AB gf¢tice 165, and the |egacy
di aneter LDA of the spike barrier port O, either alone and/or in

conbi nat {2131 e Thrsmbedinaents ofolhe I@nes@mt wenuqmﬁr%wlt@bledpr asei iol manyhi s
effectivg ﬁ%ﬁbﬁ?ﬂa?ﬂ]vﬁfvefc?e%é’&%d f&gﬁ ﬁon ﬁf‘gnfé%ﬂ!gb n%sﬂtmlé fo fige! Y
more readily prevent |egacy sprk ther "1 nco € connectors
from est sesipiemBngThe mamyc@ptmmallsc@mferabla arraag@nalhtedofr ﬂaeem'vemﬂve camettr ner

now connBetanPlsB e tyeta of W Eknth s Rlaghl FidHiter o BRamitodte Bidnycp

105 t o hamng canceieabtie typecopaunth appﬁaatmn gr‘ﬂrwshane tsliwec athd1ardangEnteny rof dthie 170

" coopelt oY olfOBRlee /Rty bulneli GRplfes, o 4R, BbmRORHMETAT hel Bt W

recogni zeomneclorpasseimblies can b@r modlﬁed caccbl’rallrg;atdsth&ﬂmmpleﬂ@b tee paehiicH ag ur n

t 10 105 th th
oo Y sl B SUie 8 BAnRh e e bRy BRI of s 24 Vel now
a:c s;) h15§)p_eas fanglpogsible ﬂ?é@‘&edﬁ;%cgsﬁ@s ahbdé?snﬁe@?flf s&n@agslaﬁc%@e f' el ?S of art
(0] e 1 (0] C renen | Ona rererre connect.or
Sesome i D02ARY° SN modTRators and elenali 13 aROsHeBlecman L Trbar prefarred
i nter Conlﬁ@toerMioﬁal}y pesiferr cﬂbetaBWslﬁeamgﬁﬁtﬁ[:’iK%d% e mdél%nét? & b@d%%lé' of

t ubi ng of an istration Q edi ng set at extends to a fluid
Fect pi entPR LaBTRs{habaEs shaEaryble: R UsBWENi1e INMEBIE A ATPEYEd connestam ¢ and

recei vabhesenhislies, tah@ Gvﬁeﬁ@pf&oaemweﬁnt@%eﬂvag Nﬂﬁéﬁlé‘resdéé&med' Ang! CS.
12 - 17 and dlsconnected p03|t|ons shown in FIGS 6 (see also, for

exanpie, Centegplatesh thraughput Tihe mary cdpnieted @U@OQH’@@“QJ ef Eueher, medified
| east ongyr én%}ﬁé é?@yalgd)iogé]@lb h$ n'T‘JPB@dco?\'témﬁla éﬁybirfﬂostzeogg\ﬁng%‘?(ﬂleéﬁﬁ' ve

with the par turn groove perati on, groove 170
can ther W'e%a@eéelemﬁ emmmlmdwb@hrmeﬂm ODyIlsaou@ee atteopts byis| at e

ol at fve ta e BB e SRR oRE? oAl RRR AR AR B o

any of tﬁ@o@ﬁﬂwﬂeﬁﬂﬁmgneﬂsthe i nvention, the |nterconnect 200 may incl ude

one ndg, ur t Pi & / nor e
keyegbt inﬁfes"ﬁlZ t%%{d?%@k begrle ha?‘?@g& o‘?n ﬁ%’e er coﬁ%@&%n%lognﬁﬂ%‘(ﬁst her
pr ef er r edariatioas ganemodificationst of tbe pisent Rﬂzénm meddesmtlbeai ahy ilfustratedhit is

i ntercon h ke, barri 15 n the interconnect 200

i S proxi ﬁ"a@e ﬁ ggrghog’%grg\ é@éﬁ? ?%%"cé‘n%&%%%'a?w C@BE%%]°°)S{‘%§|5’P& andp| y,
the ti nesartions 24@ thengquiealents theyeokdre withiaviee apifit a15¢ Seape efithé iryentieh 4y,
such as il Lus ted in FIGS. 24 - 26, which is substantially simlar
to and/ o& %gdg}fbetfoi}éwwtc#@ﬁe geonetry of the keyway 162 of the barrier
peri phery 155, so as to be receivable through the barrier keyway 162. The
piercing tine or tines 210, 212 may al so optionally be sized and/or
configured to have a tine length that will extend beyond the cap seal plane
CSP of the end cap 105 or the receptacle seal plane RSP of the pouch, bag,
bottle, or other container. [00151] It rmay al so be optionally preferred for
snap-on, snap-fit, and/or snap-in interconnect and end cap arrangenents
that the at | east one and/or plurality of piercing tines 210 include one or
nore keyed tines 212 in conbination with, in addition to, as a repl acenent,
and/or forned as the piercing tines. Mre preferably, such one or nore
keyed tines 212 in a cross-section nay form and/ or define the
cross-sectional geonetry that is substantially simlar to the barrier
keyway 162 geonetry.[00152] Wen the interconnect 210 is connected to the
end cap or connector 105 during operation, a tip 215 of each tine 210
and/ or each of the one or nore keyed tines 212 will penetrate and/or pierce
any seal, septum and/or sealing nmenbrane that is sealing the receptacle.
During connection and subsequent to such puncturing or piercing fluid
comuni cation is established between the interconnect 200, through an

i nterconnect lunmen 220, and the interior volunme of the receptacle and/or
contai ner. [00153] Al so preferably ragéénsraoptionally, the tip 215

i ncor porates an angl ed and/ or specially shaped ranp or plow or tearing
configuration, which pierces and/or punctures the seal, septum and/or

seal ing nenbrane so as to establish a fluid pathway therethrough that does
not seal agalnst the tlne 210 and mhlch does not cause partlcles or pleces

o o oy o I T o, - o . g



menbr anes, seals, and septuns nmay be incorporated onto a portion of the end
cap 105. For exanple, but not for purposes of limtation, such a seal,
septum aw@20ro/seR7i ng nenbrane may be affixed to the c®pTASa010/084358 140
(FIGS. 13, 16, 20). Such a configuration may be used either alone and/or in
conbination with the seals and septuns contenplated for use in sealing the
recept acITHE INVENTHONCEAIMEDABeS, bags, and rigid bottles. [00156] Any of
the arrangenents contenpl ated herein nmay al so be preferably adapted to have
the interconnect 200 optionally configured wherein the at |east one key or

keys 205 are $j zedAmRpteiaROGThecloM ySRAT aliapted 1o &hﬁﬁﬁMEétetﬁlﬁdib%fvféé?PQ”eCt
y

frombeing used wth one or nore | egacy connectors. Al so optiona
S

pr ef erg edecdphtifantl @@Séntens fE&ding akt, tthé ReHRRNE iﬂﬁ? ] Aﬁé at Wl%sﬁ Rfle e $AR MY

be a female helical groove or thread, and the at one key is a

conpl emegiefivg Al infetior ¥BIufne iaﬁ@‘?ravﬁé?%‘ ik ﬁ;rﬁgag’zlfilﬁig %ﬁmph@gﬁoﬁ"ggn

grooves are sized to have a shape, anet er, e I rensrons

that ar e defiiRgRabidptscd gémyﬁ}%\dt%{#ﬁ%g@@g@ﬁct ors such as

| Vadm ni stration connect or teral connectors that all

may be unsuitable gr%ndJé m"bnﬁf’i&eap@?%%@ﬂ Baseml -iﬁﬁg%gsa@y%ﬁﬁ@’%?t he

i nvention. [00157] e optiona erred arrange 0

o omponaneoRaghiidEar el efiiing 8h inBHET GRANSEH (tfmPRIcK il b AiTBEtwetnine
trans1loat %&e@%c@"&f&ﬁl fg?‘ﬁ"&ggt' and i nterconnect between the received and
€ 1 ons

di sconnec posi $ than one turn. In other words, the

onl y & part il tunl SPPoal Sa¥PR AL myFaBoe, ppe b pahsnd wekengamer

i nt 00 . [00158], Anoth i bl ferred adaptati f f

the. enboBl FEATENY SEMFRG MAEHE 14RED 16 SHASTHS s A0Ereycs, Byl Bstwenn thd2”
FIGS. 15, 14, 18) that includ t | t tial  t detent 175

(Fi Gs. 13amieh anfine TRbeniatie toal-Benmvien e O P b Jecaitshebont fhe

conbi nation, are preferably sized to receive and capture the at |east one
cooper at f%b »205 upon receipt and a partial turn of the enteral cap 105
relative to the interconnect 200. This rotatjonally operative detent 175,
when 19i zed proper 13 le@phtange bagiarneontefprmed inethe| spike baifer andc infud
capability of the connector system 100. [00159] In other possibly desired
al t er nat F‘?\;'@@,U"FHBOFQWBB\V? EIIORIYMeNL furt her adapted as a partial turn
groove 170 that incorporates a substantially |ongitudinal portion 180. The
| ongi t udi nal por t i%oRENPErY cHrELNSSIibiRg tlaeyatzégsti ane hasriers porli ancahaving a
bayonet fashion, where after the key 205 engages the groove 170. [00160]
Mor e pr ebairigbggometnethat establishesiazkasrier kaywaykand 205 and detent 175 are

sel ected to produce audi bl e and/or vibrational tactile feedback to the user
when t he i nt er convdereinOibeiistetsticreancedt adt pne pspitey barieeiestablisiya kegacy he
end cap 105. Such relative size control can be further optionally nodified
wher &0n distandetexgeedii aaledgtiwbkat ledsone deganyi spilentxd presieap tiek, ataledsts oaed
wherein a di sconnection deterrent capability is established wherein both
undesi r ekkgdcy spike o extendingtoytbesabl plamesi st ed by detent 175 and key 205,
and they al so operate as the haptic actuator warning and/or alerting of

uni nt ended di sconnection. [00161] Dependi ng upon such relative sizing, the
di sconnect deterrent may prevent disconnection subsequent to the key 205
bei ng capt ur ezl by THeeerterabtdnnkéorasybtenitaedsrdinglo CGlain®t Nartheosdmghsirg: i ons,
the relative sizing arrangenent can achi eve the aforenmentioned tactile
feedback in the fanenedld eap mullidmg atnelstrone paihi Qral grabed forhfealt absut a
perceptible by the user.[00162] Wth reference now also to FIGS. 27 - 35,
anot fesr  porsish lof thedpi walll angr i es of enbodi nents are shown, which

know edgeabl e arti sans may conprehend to be an enteral connector assenbly

and system 250 t hain interesiecetating atseastiche KelHtadpesdtiat with khe patiadtupet t es
such as bottle B" in FIGS. 3 - 8. Many of the features, elenents,

conmponengdovend tansidtel tHel #ferdentddt DRdwebs aebsived avde didconfected pRkitibhe f or
use in these proposed arrangenents, as can be understood by conparing

r ef er enceelativerto Mesemhcamhar acters used in this figures that are the sane as
those identified el sewhere. [00163] For further exanple, but not for
purposes of limtation, the connector assenbly and system 250 is adapted to
cooperate with the interconnect 200Pagad3oft4as vari ous features. Additionally,
a nodified end cap 255 is depicted that includes a pressure equalization
vent port 260, which operates to equalize pressure within the dispensing
bottle during fluid adm nistration as fluid drains fromthe bottle.

Al t hough not shown, the vent port 260 typically also may preferably include
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di stance BD, which that is adapted to substantially exceed the | ength of
the | egacy spi kes descri bed el sewhere herein.. [00165] An interstice 315 is
est abl i shE0 2b/1B327bayonet nount spi ke barrier 310 and &CTAS2010/03432% t hat
conbine to establish the bayonet distance as a | egacy di stance LDI, which
is adapted to substantially exceed the | ength of at |east one | egacy spike.
The end cap 305 may also include a grip indent 325 to enable a user to
rotate the end cap 305 during connection and renoval from other conponents.

ety anOerEn (o Ger kot PieRReaihd & CRR0 2 RBAETHA RO ©

variety of thread ottles, as we ave réa iecti ons

mol ded therein, asyqess %??ﬁéﬁhﬁ ?\ﬁ@%ﬁieggﬁ the i[n?ec}&@rﬁc):ﬂ_gb@ g&iﬁdu?é& M of 2

nodi fi ed connector asse stem ['So con

vt ng. e aee el Seait BRI b BnBén i WofRS 1 BB envallp e

barri . I . i ncludes and/ or which may be forned as a
si ngl g’,r gﬂrg%qrgﬁéiba }I'%%/'g(eegkgy’ed tine 345. The keyed tine 342 and/or tine 345

extends to a specially. shap i,ercing tip,.350 adapted t ear _open the
seal , septum and/ eré'@a‘??nagqﬁgﬁb%?n@,%méﬁt'%ie ﬁeq%g tr%!PPr@d}‘? &eﬂ'a&én‘é ®ine
di anet er i.fied.interconnect.al so preferably includes flujd
comuni csgg%ﬁmfﬂngﬁ’%%@'%"gwf&ﬁe% ﬁ?ﬂ W??rf?é ‘%Mﬂﬁ&ndn%'ﬁn?&gﬁ?g?@%ﬁ sekr 3
10 which tgrninates in a barrier port at the proxinmal end 130 of the |unen
355. [00?% ] A telescopic receiver 360 is formed within the interconnect
340 proximate to aq1ex1e ior, surface of the keyed tine 342, 345, for

cooper ative recei pYNEEEINTHE HIGBHPNG G OPSHHGE TBEFIP af the) tergpnngst in at
conne tiﬁgﬁto the end cap 305. The nodified connector assenbly and system
300 19 pleasbongiegacennestoro have the tine dianeter TD to substantially
exceed the dianeter of at |east one | egacy spi ke such that the keyed tine
342 and/or tine 345 is inconpatible for use with | egacy IV adm nistration
connectors and connector sets. 500168] Wth continued reference to the

i medi ately pfecedifeemitergleennectionsysiémasaerdingla Glaisn 2t furtheammprsingid 47,
anot her possibly desirable nodification to the system 300 is contenpl ated
by the invention. th®at igast ene yadial durnwgipevesis a demaleohalicabgrooue anttthe @t i ve
end cap 370 that is adapted to use the bayonet nount configuration

connect elasbone k) is @gomplementanobelicabmaleoidgepsindl e bag by gl ui ng, heat

st aki ng, wel di ng, co-nolding, or other suitable neans. Such bags or pouches
can B8 any of thoyhereinuaspitcht efcthemelical greovel arnidetivei nidgehis seleictadatottransiate

di scussi ons el sewhere herein. [00169] In yet another group of possibly

pr ef er r ethengiéral cap aod intersonngct dietwéan thelredeived aad aiscoheedted @ositions inFa GS.

48 - 60 depict varied connector assenbly and system 400, which is shown to
be adapt partialturraoftdiiesst ede obthecsrttenal cdp andthietinteradnnkely t ype receptacle. As
with other alternative variations, use with wel ded, heat-staked, glued, and
ot her non-threaded connections wth bags is also contenplated. [00170] The
assenbly and system 400 i ncludes an end cap connector 405 that include many
el ements al refdy dieaaritératiconhestiaipsystérmiaagording thCIhmiZ.UﬁiﬂdeﬁéUmprisﬁ@ cap
tub 320, which releasably or fixedly receives an interconnect 440. The end

cap 405 i ncor por attke at Iegst kamebpartialeturd Yrod\avinemidesars is@bstﬁﬁtiéll? |8RGitudfial ned
by a barrier periphery 425, which also defines a substantially central

barrier pexishywi3An EREALAhving ateastl besl pantist G aereht 4%ed o Alceedsid Ct ed,
whi ch nmay be fornmed as and/or include at | east one keyed tine 442 that may

be bei ngcimiremead 1EastDNEiSoopRIANE Koy BBEIbEbhY aSEARENUITBS fHeOSReRfPCt | ON
and an overall exterior cross-section that operates as a key conpatible for
recei pt gdgough the barrier keyway 430. The interconnect 440 may al so
include a fluid conmunication |lumen 450 extending to a specially shaped
piercing tip 455 arranged to plow and/or tear open the seal, septum and/or
seal i ng nenbrane. The interconnect may preferably incorporate finger grips

460, 28nd a sr@p | qigeer&al EHneeasms ﬁérinV&cbmg & Claim ) Whetdih bt s f,'nQe
[00172] Next referring now also to FIGS. 61-79, another alternatively

pr ef er r egf @enesds? ond PapEP kurnaeteritEhdant a8 Iddst BRG cBb&rative RBYLId sdhgad cap
505 is contenpl ated that includes a bayonet 510 with detents 515 about an
exterior surface. Another optionally preferred spike barrier 520 is carried
froman interior surface of the end cap wall 120. The spike barrier 520 may
further include a plurality of barrpage3ssfas 525 that define a barrier
keyway 530 and fluid comunication ports 535. [00173] An alternative
variation interconnect 540 includes a tel escopic receiver 545 having one or
nore interiorly projecting detent nibs 546 that cooperatively capture the
detents 515 to connect the interconnect 540 to the end cap 505 and enabl e

.= T



include a spike cap tub 610 that carries a spike barrier 615 fromthe
interior end cap wall 120 that also defines the interior lunmen 125 of other
enbodi merwe.20lS24pi ke barrier 6 15 may further includePaTh@®ee0ms43keyway
620 that defines a barrier port 625. [00175] A rotatable interconnect 640
is also contenplated that includes at |east one keyed tine and/or tine 645

proj ect i ag af Hapiic tdeiatdi serativeas tenfitt Percebiitd féibatk s 3hé HitalcBhhéet Rh8 thé NY
fin 650. Also preferabld}{ t he keyedgtiﬁgl 642 may be forned as ﬁ% Aithe
combi nat paer&licap h@nslafEinfihe 286kl pQHitRInci Ng fin, or in an optionally
preferred nodification wherein the tine 645 has a cross sectional geonetry
shaped for conpatibility with the barrier keyway 620, with or w thout the
possi bly conpl ementary piercing fin 650. [00176] Mre preferably, the

e T2 s sl o v g,
preferably, after éﬁgékﬁgﬁb% ?\%{Jﬁé abtlGtdr 'Etaﬁfewgﬁreagfl&a% i ﬁg%n?é;g{ ?%uﬁar?c? 5

t he interconnect ed about a prercing ro on

PR [0017¢le iHéH']dmeEtotaq.'tdi on, the piercing fin preferably passes through and
extends Into e cap seal plane CSP until reaching a rest position as shown

om0 RO DR s T b,
(1009, Ml S5 854 BT Dl 56 eBlecigRlR V25 2 el sue

possi bly desired nodification to the precedi ng enbodi nent, or any ot her
enbodi mrents of the invention, a connector assenbly and system 600
preferably inglud an .alternative, angled end cap 605 as can be seen in
Fl Gs 1036 * o Thahernteiahiasgia SHalert ACradua,CIaim ¢nBnsiaye g eelcart and
el ements_of the invention, and nmay have a spi ke cap tub 610" and a spike
barrier GFEPagKPEluge: aUEaiteﬂ‘}ei‘g@"fW?h'? RRd adacti@Vierati®n. wit hin the tub 610' .
A barrier keyway 620" defines a barrier port 625". [00179] An interconnect
640" is also preferably included that has at |east one interconnect |atch
642', and at |east one piercing tine 645 wth a specially shaped piercing
tip 650" and $roj ¥t PRgral (caRneetion sysdemafapted fygommunicaly ﬂaldsgetwen a
preferred that the at |east one tine 645 is shaped as a keyed tine 652' to
be conpatacepiaciecenrd aammnterdl faedingeseiathe meceridgitaincheing auleapyore sisecwalbn of
the interconnect 640' wth the end cap 605". [00180] In another

nmodi f16c adeftning 88 dnterigr welumeeand baving & finish thatyfoans tehBuid remmurication port
connector assenbly and system 600", as illustrated in FIGS. 93 - 102, may

i ncor por definingha eaal plane, Gossystethicompniginghave a spi ke cap tub 610" havi ng one
or nore capture detents 607". The detents 607" enabling the haptic actuator
connecti on and di sncenuEp receivalplal@bout thefluidiemmmudicatipn fO& anddgrnaddswith

i nclude a spike barrier 615", which spike barrier 615" may extend fromthe
cap wal | atli2@stvartehcap walbdefinindan intedorbamen dor domymanicatiiy' theefluidibstovelbr the

i ncorporated and may define a barrier port 625". [00181] An interconnect
640" mayrdeeplaskedan the féddirsg setd cap 605" and may be configured with at |east
one interconnect latch 642'. At |east one piercing tine 645" wth a

speci2al | y shaped phetap nallthapingh' intexor ¢rpesairying svaeddtyorier spike barrier that

i nterconnect 640", and project fromthe interconnect 640". It may al so be
preferr edutrér@itiatm%gaﬁs i sritefOe Iumdie td4Btablish apeidtdritice! thergih 2ndwasd thdaped
as a keyed tine 652" to cooperate with the simlarly sized and shaped
barrier kayiapin®#e 'seal plafger ati on, and upon connection, the piercing tine
645" pierces a seal S to tear and/or plow open and establish a seal

puncture SP and flayi dasomamenibaAter Oport oPHEE nhahes ediked Bdrtiée ahé) in [ 82]
The piercing tip 650", like the many other possibly preferred tips of other

enbodi negdmmunitatioiéth theSineGiofldnvershaped form that punctures or pierces or
plows or tears open the seal, septum and/or sealing nenbrane to establish
a flpsd pathway. Thi pekighety CEDhisersiAg HET ADKat8né | BarR&O poft SAHE hateg P4 ows
open the seal, septum and/or sealing nmenbrane w thout causing piecées or
par ti cl eparkier §edAEtAf efidi®y 8bafiEr kbjway;Way which al so prevents the seal,
septum and/or sealing nenbrane fromsealing against the at | east one tine
645". [00183] For arrangenents adapted for use with a rigid receptacle or
bottl e or container, the seal puncture SP is preferably torn open to enable
both fluid communi cation for dispersgeessfsiromthe interior volune and to
equal i ze pressure therein to enable gravity flow di spensenent operations.
[00184] Referring next to FIGS. 103 - 127, another optionally preferred
connector assenbly and system 700 is depicted across the many draw ng
views. An alternative preferred end cap 705 may include haptic inprovenents

M



conponents. Along this line of indicia, attach-lock bunps or bunp shapes
714 may be included about a visually perceptible surface of the end cap
700, whi ohOrmaw/se20e to al ert users of correct ali gnmenPETafS2a0mpsaent s
during assenbly and connection operations. [00186] The end cap al so

preferably incorporates a spi ke barrier 715. Mre preferably, the spike

barrier may al so ianchteeormebPaddptéd RO5E moled betwedh REbivad anll dcoARER
gui de during connection of cooperative conponents. Mre preferably, the

barrier pesifionsléd gﬂnm@wsﬁgﬁﬁe@@dQngease the effective dianeter of the
fluid pathway to lessen"the |ikelihood that a | egacy spi ke or other

i nconpati bl e connegigyst 6RE plefcihd BHY 84 t i ' j &thérgl IL.fa 0 the
end cap 705. [00187] 'I§o st rpenglt%en ?hﬁéﬁge{}roﬁ g{e %gégr?ér?{leét?rg@rﬁpu pgéshe‘gﬂ’gf

i ncr easi B&rés‘éese%ﬁ&?é?igleb%trygﬁbﬁﬁhﬁéllggsgh@égg&ﬂté Batrigf g%@ﬂ%@f@&#%l@ﬁé&e% red

i nconpati bl e conponents to the end arrier 18 can
about gt h ééﬁﬁth ' ' : | thet: Lo Y
preferre re od?%ﬁﬁ?ey‘ﬂgy 2@?@“ @Eérf:@rﬁne%é ne{ﬁieodl\"rqw{ad;th erelgé%\é&;ﬁ%arrl'er

o e ommanen WRRERIE ol 1SGARR B FIAINE RERAEIRYBhd SAUBRY Hle 162

connect or conmponent's, e resistin oducti on

conponen i di,sc re.herei 00188]. It is
al so pre%@arbr%gﬁ [ang‘?mbﬁg&%ﬁ?'?%eer eeny\‘/\'}zey'lfl'%@qivﬁﬁﬁ%ﬁgﬁ eoépze'%l f%ﬁ??'}ag B%tr rier
ports 72§n&o enabl e fluid comruni cation through the spike barrier 715. It
may al so be preferred to include one such barrier port 725 through the
barrier post 716 as nm e under st o ith reference to.the noted fiqures.
For added possi bl é"’%l%%'éf{?’?, '"t“?{é{'%epia?g %\naFFPQP"?l@'ﬁ%P%e’f fetiiea 1998FY | od
in varioys, alternatiye arrangenents to jnclude parrier latch wn 730.

[ 001 98] *Rtanss HerE pelipdh b o 8 1oathioF ablest B Ieacn Suiie. whetbby bhe
cooperative, ﬁoppatible cgn?oqgnts, wﬂ&le al so reducing the effective

di anet er 'S9pCY Aigtange exignds feyendzam extgnt ofdae At leRat &ISIBSY SRIKE-t hat

i nconpati bl e conmponents, such as the oft nentioned | egacy spi kes LS form

i nappropriate introduction into the connector assenbly and system 700.

[ 00190] The end cap 700 is even nore preferably adapted for conpatibility
wi th an int er hnnd¥t eMerRl CanLeinne gystem qﬁa@t%%/o wPIynigate, iy betweeB@ s and
features of the end cap 700. For exanple, the interconnect 740 may

opt i onal regepiaslelpyingsa faceptacla portiandan enteral feeding el theesystem comeripag: i al
turn nubs 710 to establish the noted haptic actuator connection and

di scd@necti on capdniend ¢apsregaivableratfai prexinfahend apowt the tport andformped witb at r ed
capabilities enabled by the illustrated nubs 710 and detents 742 may al so
be adapt lg@st onewapl walhdgfining &n intarior ilven @xtengingvbetweashepronitnal :and7distahnd
the i nterconnect 740 during assenbly. Mre preferably, the nubs 710 and the
det ent s #ads ancbindluid cammunications betwean e taceptacle andsthetfeeding ket conponent s
can be properly and conveniently aligned wi thout damage from over turning.

[ 00192] The i nt er domcap twallltaviaigsan ntericefade that includissnean ¢he praxomal déndnees 745
with specially shaped piercing tips 750 that plow or tear open the seal,
septum mntEroseal patti regeivabibraboat the receptacie oot tthe sealcpory defirdng agaprskal

Wi t hout separating pieces or particles fromthe seal, septum and/or

seal i20g prnbtisatepaidthetinteeisr [GAtenbei ng preferably and/ or optionally adapted
to al so be keyed tines 747 that have a crosssectional shape that

conpl ements and wht déast oneospike bltrizr fsubstaatisliypgpdnmirg e inferiod aumer mdaeyway's
720. More preferably, the tines 745 and/or keyed tines 747 incorporate

proxi nat theadisRPen@afd eetablibling iancibtefdtice betweeN e bairiepanatea séall jdiethat
defines a latch key 752. [00193] The latch key 752 is preferably sized to

engage WHéfihdshelehady distank@t ch wings 730 as the interconnect 740 is
connected to the end cap 705, and turned relative to the end cap 705. Even
more preferably, tdielcast dhek®urriEr2poit hforipadr ireithé agpike Vbargier aiiad id pagr t i al
turn nubs 710 and detents 742 are all positioned relative to one anot her
wher &gy opramudicaon iwth tialinferior Idrhén;i Nt er connect 740 rel ative to the end cap
705 sinmul taneously engages all of the cooperative elenents. [00194] It is
al so preferred that the interconnect 740 includes a fluid conmuni cation

| umen 755 that can communicate fluid between an interior volune of a
receptacle or container and an enteral administration set, that has a tube
extending to a fluid recipient. In further optionally desired
configurations, the interconnect 74®ageagofahso include one or nore filter
breat hers 760. Such filter breathers 760 are preferably incorporated about
a portion of the interconnect 740 whereby when the interconnect 740 is
properly connected to the end cap 705, the filter breathers rotate into a
position proximate to the vent ports 260 that may contain filters. [00195]

o . 4=



directly adjacent to the turn knobs 765 as shown in the figures. [00197]
Wth continued reference to the previously discussed figures, and now al so
to FI GS. wl&010/183€7 a nodified end cap 705 is shown ad®pras2010/0843p8 oy t he
features and el ements of end cap 705, while also being further nodified for
use with a polyneric soft pouch or collapsible bag. To this end, the
alternatively prefeger ; } € : Lal haped
exterior surface Sg %ﬁ@#ﬁg%a%gﬁﬁzﬁaagq@%?ﬁségép§g?ﬁ%ﬁﬁ 5b?¢3%¥%ﬁﬁgﬁ8 g
enbodineggﬁ égh%]. daanfiguration, the nodified end cap 705 can be

AINE

ier . .
heat - st a ed? or glued to such a bag or pouch, and remain conpatible

oy b apt onl -y HEHECREG A A Rl A PO e
' / FIGS, 132 - 134 .|
Zrz‘ﬁ?enfﬂﬁs?ﬁﬁﬁgiegﬁﬁm%”e@%%iﬁgEe%.sﬁ%%g?@r %re‘isﬁﬁférséz fieiedsobpts” ¢
' iati ' ' 705". T
"t eocetRudEinefiapyFRaf Bang RSl S ERebotbs ol BaRt e BRRPLRE. 1) xi bl .
pol ymeric soft pouch or coll apsible bag, an exterior surface 110' can be
extended further.[00199] In addition to increasing the conpatibility for

use by certaip users who require i ncreased grippi ng area such, as

ext ended surfﬁce %rﬂ? e_ntqrﬁggiglrm’epﬂ%é@t@ﬂ@p&gglr&ggéilgi%bﬂ8,ntH§;h%(| QRM$N%ase
the surface to which the polyperic b can be heat - st aked and/or wel ded,

t hereby i ncreasi nd ‘P'ﬁ@%?'f*eﬁ?@?&"@f'"@ﬂgﬁ fresptecle Pt @ntkl ded, and/ or gl ued
interface between the bag the exterior surface 110". [0020%] Anot her form
of an attach and I"E&ENWHEN theang cap;isylessived gbavkiedgceptaciBParh @ PIgae at i on
of deep recesses, which can be inprinted with colors or other visually

per caft i Bf the Freeptagle god dsicoplanae vith theyfar seabR@NAg apdwhe cpisicegblessrsl
assenbl ed the end cap 705" to cooperative and conpati bl e conponents such as
interconﬁ@%ﬂ“ﬁﬁ@?ﬂPGBZUWT”%@@@NIion is nowinvited to FIGS. 135 - 139
wherein another alternatively nodified connector system and assenbly 800 is
shown to include an end cap 805. In this possibly preferred adaptation of
ot her enbodi nents, the end cap 805 is arranged to find utility with

pol yneri ¢ sof 12.poudecanteraticensiectipn systemiaggerdingcto Clsim mosfurtbiendomprisings Fl GS.
9, 10, and 11, anong others. [00202] Many features and el enents have

speci fical |l y been & pietsepbleseaticoveriog theoseal pertcandect or assenbly and system
700, while other new and innovative features and el enents have al so been
devi si&d. I n this oyhdreinavhen ghefend eap ds mecejestk mbout ftte iredeptaca poet, tAe0 i s
especially conpatible for use with the assenbly and system 800. [00203] The
end cap Biefcgablef sahbbstructs/thediuid ¢ammedicatiort.he bag about the cap seat 810 by
co- nol di ng, heat-staking, welding, gluing, or other suitable neans of
attachment. The end cap 805 may further include a rim815 forned with a
snap-on ranp 820 and gui de channels 825. A saddle collar 830 includes clips
835 that coopts.at &Heerierapcanticotiomsystergageordirgy t@f(aﬁmmo,rf&ﬂﬁer%h;ﬁfsirgﬂi de
rails 837 slide into guide channels 825 to align the saddle collar 830 to

the end cap 805. [tR®20pd] caphinchaiit at tedst aneSgaHtias turAr greeveifdihetiadsbe &ri p
wal I s 840 that depend around and outside a portion of the pouch or bag to

i npr @ge phitioAldf thetdapafalkisgiids t o mani pul ate the bag or pouch. Mre
preferably, the saddle grip walls are fornmed froma polyneric material that

I's more rigid thamnt RRresHNSEE hding Bt ¢sdstlonkhly EBBpePstivesHith te harial fps sof t
pouch or bag. [00205] O the nanyg?%novationggévidenced by theBagsenbly and

system 8gfova t@‘éﬁ%&f@%eﬁ%&ré&ﬂecﬂ‘r@ﬁﬁa @%anhé‘ct@c??bﬁii@ﬁ to la’]‘e?ﬁdé& bB&iti&P any
seal , sealing nenbrane, or septumthat may be affixed to a urd

conmuni CalAtRB tdMd erledgle bag, another seal, sealing nenbrane, or septum
may be al so be affixed to the underside of the cap seat 810, which may

pl ace the added seal adjacent to any seal on the bag port. It

mayal ternatively preferred to place a seal or septum or sealing nenbrane
about anot her possibly preferred cap seal plane CSP*" (FIGS. 136, 139).

[ 00206] I n another preferred and optional nodification to any of the
inventive configurations, a connector assenbly and system 850 is shown in
FI GS. 140 - 145, being adapted for use with the interconnect 740. An end
cap 855 includes a cap seat 860 that is connected to a bag sim/lar that
shown in FIGS. 9, 10, and 11. Arim865 of the end cap 855 further may
include threads 870 and gui de channehssBsfas A saddl e collar 880 includes
t hreads 885 conplenentary to threads 870. A saddle grip wall 890 incl udes
gui de tabs 887 for receipt in the channels 875 to align the saddle grip
walls 890 with the end cap 855. [00207] A further nodification to the
saddl e wall enbodinments is contenplated in FIGS. 145 - 149 with connector

Y P 1 Y. L o o o .



i ncl udes gui de recesses 942 and latch clips 945. [00209] During assenbly
and fabrication, the cap seat 910 is co-nol ded, wel ded, heat-staked, and/or
gl ued t o wheofd/mp427comruni cati on port of the flexible b&gT/usec/03438&¢ saddl e
grip wall 940 is aligned and placed about the circunferential wall 915 of
the end cap 905. Thereafter, the saddle collar 930 is inserted into the

cosertly 800, e e it et SpgScaivd o 3R So3Kihe Bl 2L
Wb cond) ed. el aangtn B corkh e el B A

also to FIG 150, those having now edge

rel evant - nd. : r.a nd
Cyst om oBoroSotoetoff R8Iy SyBRREAN Il 18'ng BFHEP QRGTREY 18t e
800, 850 n I . SOf ouch, and/.or . fl exi bl e. b e

o, | nous TR REBCHORERR) $heidnd riSrchnlet i ARARD o S fs8yPdBosion

i nventi on are suitable for u i h many. appli.catiqgns. that, i nvaol ve delivery
and ai?m' nistrati oﬁ”qbq!e'gn&‘gr af %ﬁ%mﬂ"&sg‘&h‘@?& It'UFd?a?%dsf It%itﬂe P B?%lnﬁg'.‘e The
many optional | r ef er abl rrangenent s. of the [nventive connector

assenbl i B?rﬂ%%ﬂlﬁ’s‘awﬁt ﬁ‘g fﬁ“ﬂfﬁ%‘?@?’&ﬂ'cﬁ{’@'r ily nodified to acconmodat e
nearly any conceivgbl e type of such application, The shape, size, and
arrangenent of thé”a'??éﬁ'{) ﬁ'{%l th'?%ﬁ%eﬂnq 4 u'lseg'?erét'%‘?rgﬂt%t?s"g‘&bdﬁ?‘?'i’tt Pgsﬂ,’e and
conponent? of téﬁanovel connector assenblies can be nodified according to
the pri ntgIeRRANGSE in gfdeast PpR{8IACY LONAREIOhe required to suit a particul ar
type of enterally admnistered liquid or fluid, as well as nmany possible
preferred viscosities and densities of such substances. [00212] Such

nodi fications and alternative arrangenents nmay be further preferred and or
opti dal 1y dets r ed NeEeLBMNEtion REHEMACE PO G OGN 43, HBen ARG
possi bl e applications that are susceptible for use with the inventive and

i nproved connect ord plugaife gbpieseing dings agieshiomothedetercaniest;aethconfigured ui ds,
whi ch are descri bed and contenpl ated t hroughout the nmany depicted

enmbodi mewith . a Fupsseactinnali geeraetsy syhstantiallyssimilar 40 sthe peargenigeometrirelp be
contenpl ated by those having skill and know edge in the relevant fields of
t echnol otgeeivahlecthragngb\tee podkeyway;our age attenpts by users to connect |egacy
|V spi kes and |1V connectors and other types of undesirable and inconpatible
conponent s. [ 00213yhereincatdeasi gne ef/the plamlityhobopieicing tines ekteads dalithee cap
alternatives, variations, and nodifications of the present invention are
descriisbedeapthne toypigrea tredseal and £nablingethe fidisrcoimrodnittian; tdrel practi ce of such
addi tional nodifications, comnbinations, and variations and the equival ents
t hereof, are w thiwhdréia the it tleastdose ieg isf opérativente nobstrucaseckipt vécdhen t he
followng clains. THE | NVENTION CLAIMED | S: 1. An enteral connection system
adapt ed intercommact ircattieast lone dedezlyweanector ecept acl e and an enteral feeding
set, the receptacle including at | east one side wall defining an interior
vol ume and having a finish that fornms a fluid communication port defining a
receptacl e seal plane, the system conprising: an end cap receivabl e about

the fluid congini CRHd rlePEdnriieton Sy<TER aMcbl!alir@{)td@Iaﬁﬁ 18MfarthéPcomaprisirdtef | ni ng
an interior lumen for comunicating the fluid between the receptacle and

the fgeding set; tihe at fastdhk gartidl MGrmagrobVd & A IEmhRCRelical fidoVE ahd theatt one
spi ke barrier substantially spanning the interior lunmen to establish an

intersti st K&/ i§iacdpfii¥ReAtahBelRal MaR rikjed drige receptacl e seal plane when
the end cap is received about the receptacle; at |east one barrier port

formed in the spikgnigird BitcirdCthkhelitaligloGRMERNHEGE [sOdIdbted td BEndIeqhé OF
| umen; a periphery circunscribing the at | east one barrier port and havi ng

a barri epn@RYNBlY ¥nd itbrdonhed! ﬁifg@%n%é%eéi%d Eﬁy;\ﬂ%orﬁﬁetewﬁsaﬁﬁaﬁst fA€a

interstice and at | east one spi arrier esta a | egacy di stance
exceedi Ngadial @AYbMatdéastonk ¥R 8ie EXtErdl BSREN B ikRréshrREgvent the at [east one
| egacy spi ke fromextending to the seal plane. 2. The enteral connection
system according to Claim1, further conprising: the end cap including at

| east one partial turn groove forned about a portion of the cap wall; and
an interconnect having at |east one key cooperative with the partial turn
groove to translate the interconnect between received and di sconnect ed
positions relative to the end cap.3. The enteral connection system
according to Caim?2, further conprising: at |east one piercing tine
carried fromthe interconnect and cegpbisguread W th a cross-sectional
geonetry substantially simlar to the barrier geonetry to be receivable
through the barrier keyway; wherein the at | east one piercing tine extends
beyond the seal plane to enable fluid conmunication between the interior
vol une and the enteral feeding set; and wherein the at |east one key

I T o Y e o e o o, e



4. The enteral connection systemaccording to Caim2, further conprising:
the at | east one partial turn groove is a fenale helical groove and the at
| east onewReyius27conpl ementary helical male ridge; an®@CRUS2@003435pi tch of
the helical groove and the ridge is selected to translate the enteral cap
and interconnect between the received and di sconnected positions in a

partial turn pf at i ' r . 5.
The enteral cgﬁlne(ﬂhibﬁﬁéérgg%@nn? g%é:ﬁ;%sﬁl]g%'g: g&%ﬁgﬁ%@ﬁnﬁ Eérz'tfhlglrr]&cég rtlasgfghg: t he

at |east one partiygd 5tunéh§rsnyep%m§|' YGies g%a}éb_saﬁ tihALbd 'Q”&it}s%tigﬁ\to

portion with an extent having at |east on€ partial turn detent siIze

receive -dgﬁg ] raf : r | Ot a
parti al It%ﬁ 'rtl 0 Itélil(go%%teﬁrl' leg%f)'f h%ﬁgggﬁtﬁeﬁﬁ(@%@c |(@)?1t sii&?{tg&egég\g%rdi ng
to d ai [ o, t e rtial .t ent
and t herr%'?d Icéggiggﬁr?eagcl)éoa%gr%gte i é\})gop féa;’{vgﬁ(ﬁ alé%&;;fg%cae aa'ﬁ]:f}t d|> %&'%lc&ﬂh{;tog?ﬁe
opera%iv&ngﬁﬂggat percepti bl e feedback as the interconnect and the entera
cap translate rnto the received position. 7. The enteral feeding system
according to Claim4, further conprising: at |east one haptic actuator
carried by at |east one of the enteral cap and the interconnect; and
wherein the |l e one tic actuator emts.perceptiphle feedhack as the
i nt er connect afgﬁd ﬁﬁ% e@ﬁgrgtfgﬁdlggﬁyﬂeghgch{cgng ﬁﬂgl%frﬂe]%r @E@'\E{,gﬁﬂa&wi on. 8.
The enteral feeding,systemaccording to Claim.7, erein the perceptible

f eedback i ncl udes agfeq\égﬁg? gRic getu 'ﬁﬁﬁiegla[y %Hﬁagnqr?c?fintf‘@ ev"?%?'a‘fquﬂf' 9. An
ent er al ﬁgnqgction system adapted to comuni cate fluid between a receptacle
and an elffdMterconaeeti A9set, the receptacle including at |east one side wall
definiing an interiqgr volune and having a finish that forns a fluid

conmlRi cation por WNEEFIN He,gt lgasiene lbqulﬁéctqqqg s pafceptikle fagdhgck am thevd cap
recei vabl e about the fluid comunication port and formed with at | east one
cap wal | IntEeennestanththefnigrabean tnapsiate dpto diasaivedmostionhe 1 ui d bet ween the
receptacle and the feeding set; the cap wall having an interior face
carrying at | east one spike barrier that substantially spans the interior

| unmen to establish an interstice therein between the barrier and the seal

pl ane; at |eat of® enrteral conpeetions syster adaptasetos pprenunigate duidabetwesnta ui d
comuni cation with the interior lunen; a periphery circunscribing the at

| east onkecpplacieeandhantendgral feedinggset, B‘@rrecgptaggom ingdatl leasthone sisier waler
keyway; an i nterconnect adapted to be noved between received and

di scdhnedefmingoaniintedorsvelumeeand havhg anfinish that ferrds @afiwid somreunicationeport
piercing tine carried fromthe interconnect and configured with a

cr 0ss- sedefiningad rapepteste seal planeathie systeyn sompiising:t o t he barrier geonetry to
enabl e recei pt through the barrier keyway when the interconnect is noved

i nto the received apcsidticapreceimableiabotihtbediuid exsmupicatign port iand formes witht ends
beyond the seal plane to enable fluid conmunication between the interior

vol unme aatdeasteonerdaprvedll defmihgnan ingéror durdemferrcammamieating thefluid-betevedn dtte | east
one spi ke barrier define a | egacy distance there between greater than a

| engt h ofeceptatieasid the feddirgpsat; spi ke, whereby the | egacy di stance extends
beyond an extent of the at |east one |egacy spike. 10. An enteral

connegt i on syst emtisslanp asalf Badin intgrice fhtelicdriypgVecieast bAE apikecharigavi ng
a receptacle port and an enteral feeding set, the system conprising: an end

cap recesybdrtial spardHify tHERinteiod I @hen to eBRbIST hn witdrshioe MRsteiV bétwaén ltigsst
one cap wall defining an interior |unen extending between proxinml and

di stal ep4lsienrdhd the Irdcdbtam3L CRaned wiRgi Wﬁ@neﬁdq‘i:aﬁefselﬁéééi\}éﬁ apgut fiee
feeding set; the cap wall having an interior face that includes near the
proxi mal re2Bptaglel UNEN seal port receivable about the receptacle port, the
seal port defining a cap seal plane that spans the interior |unmen; at |east
one spi ke barrier agpuatankabhitie? Ppordi Rembdein e ipike | BHTBE HPAr it Riidli st al
end and establishing an interstice between the barrier and the seal port

t hat 2gef tgiRmuBichf@RGMNh tHeSthidiee lunddn: | east one barrier port fornmed in the

spi ke barrier and in fluid comunication with the interior |unmen;a

peri phery circunscribing the at | east one barrier port and having a barrier
geonetry; and wherein the interstice and at |east one spike barrier define
a |l egacy distance greater than a length of at |east one | egacy spike,
whereby the | egacy di stance extends the cap seal plane beyond an extent of
the at | east one | egacy spi ke. 11. PEge3estuer al connecti on system accordi ng
to daim110, further conprising: a pierceable seal covering the receptacle
port; and wherein when the end cap is received about the receptacle port, a
pl ane of the receptacle port is coplanar with the cap seal plane, and the
pi erceabl e seal obstructs the fluid comunicati on.



12. The enteral connection systemaccording to Claim 10, further

conprising: a pierceable seal covering the seal port; and wherein when the
end cap iworeneise2d about the receptacle port, the pier®€ahlSe019m3d358
obstructs the fluid communication. 13. The enteral connection system
according to Claim210, further conprising: the end cap including at |east
one partial turn gr re tyl the.. Y

i nt erconnect havi %gﬁgni(ﬁé;rgséﬁ%gwg@ﬁ&e@,g gg%g‘{etrlg?%}vg%vi t{éﬁn?rﬁgor‘ggérrh Q?\ﬂﬂ %ﬁ
groove t : ' . i sconnected position to a

recei VedQ%@gféé’%rﬁet%ﬁgt?%téﬁl{%g@?%g&aéﬂ%g? 4. The enteral connection system

according to O ail nrfe?einftHétiﬁ'@Fséﬁng?{d ?i st gﬁe! ! b8 Si_sgafgﬁ%l{?%nf,gipggy

carried fromthe interconne configured W a Ccr

geonetry . ntial. simlar, to the barrier onetry to enabl e receipt
Phr ough’ ORERG RbREUNG. o Gt "0t 2 ehrCobifdaBy IR, hbvafl e ok Batingte

recei yed positi.on. wherein t at | east one piercing tine extends to the
cap se&al 'eﬁ?%%”"g? g?'@iq%eqcﬂég Q’Z‘Q? seg ?%Félgt he fluid conmunication; and
wherein the at |east.qne key is operative to obstruet receipt, of the

i nterconnect in afM é’ﬁgﬁcoﬁﬂé’tl i‘@‘é\'@? Egn'ﬁ@gt gne i‘gye h@"een‘faéa%ﬁ A& i on
system according, to Claima113, .further conprising:, a plurality. of piercing
T nes caRRTRAINERbAR FRder Wh A cpss e DAl Serets shestedtay Sidlacde i nal
geonetry substantiall]y simlar to the barrier geonetry to be receivable

t hr ough” PREERYRIMEEK IRRe regRvARIeAhrouah thehargRekeyWayhe plurality of piercing
tines extends to the cap seal plane to pierce the seal and enabling the
fluid conmunication; and wherein the at |east one key is operative to
obstruct recejpt of the interconnect in at |east one | egacy connector. 16.
The dfteral hnedhesnterpksannesliansysten aceerdingitsClam 19, futtsr commpsising: ng:
the at |east one partial turn groove is a female helical groove and the at
| east key is a comheesiaioe @y least opgl pierging inedgetends deyprd Eiensealplanshtaof t he
helical groove and ridge is selected to translate the enteral cap and

i nt er corgnable Huidveammunisatien bptwagnathe intesion vakime:ang dbe tanterel feedimgpset: i al
turn of at | east one of the enteral cap and the interconnect.17. The

ent eral @hnection systemaccording to Caim 16, further conprising: the at
| east one partial turn groove also includes a substantially |ongitudinal
groove with an exwhereih#ié ageast dnedetyeddioe phstructs recaipt afdbe intersoamatt iro
receive and capture the at | east one cooperative key upon receipt and a
partilal atleastohetégacygcoanedtorap. 18. The enteral feeding system according
to Claim16, further conprising: at |east one haptic actuator carried by at
| east one of the enteral cap and the interconnect; and wherein the at | east
one haptic actuator emts perceptible feedback as the interconnect and the
enteral cap translate into the received position. 19. An enteral connection
system adapted to communi cate fluid between a receptacle and an enteral
feeding set, the receptacle including at |east one side wall defining an
interior volune and having a finish that forns a fluid comuni cation port
defining a receptacle seal plane, the system conprising: an end cap

recei vabl e about the fluid conmunication port and fornmed with at |east one
cap wall defining an interior lunmen for comunicating the fluid between the
receptacle and the feeding set; the cap wall having an interior face
carrying at | east one spike barrier substantially spanning the interior

|l umen to establish an interstice therein between the barrier and the
receptacl e seal plane when the end cap is received about the receptacle; at
| east one barrier port fornmed in the spike barrier and in fluid

comuni cation with the interior |unen;a periphery circunscribing the at

| east one barrier port and having a barrier geonetry that establishes a
barrier keyway; wherein the interstice and at | east one spi ke barrier
establish a | egacy di stance exceeding a |length of at |east one | egacy spike
to prevent the at |east one | egacy spike fromextending to the seal plane;
and an interconnect having at |east one keyed tine carried fromthe

i nterconnect and configured with a cross-sectional geonetry substantially
simlar to the barrier geonetry to be receivable through the barrier
keyway. 20. The enteral connection systemaccording to Caim19, further
conprising: wherein the at | east one piercing tine extends beyond the seal
pl ane to enable fluid communicati orapedoen the interior volume and the
enteral feeding set; and wherein the at | east one keyed tine obstructs
recei pt of the interconnect in at |east one | egacy connector.



