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Revision History

026-1602 Rev 3 4-11-01

Removed support for old Lighting Control and RT-100 applications

Added documentation of Enhanced Lighting application

Added ARTC graphic illustration guide

Added ARTC board numbering instructions

"Cold Reset" and "Cold Reset Button" now called "Clean Out" and "Clean Out Button."

Split "Quick Start" section into full-sized chapterson AHU, Zone Control, ARTC, Time Scheduling, and Enhanced
Lighting

Added instructions for using Holiday Schedules

SP1, SP2, SP3, and SP4, previously used as days of the week for holiday dates, now appear as HD1, HD2, HD3,
and HD4.

Added "In vs. Out Enthalpy" strategy of economization control to AHUs and Zone Control.

"Average KW" in Power Monitoring now means the average of all KW samples taken in a one-minute window.
Added section about input and output alarm setup.

Added warning to power down Einstein before plugging internal modem into the PC-104 slot

Appendix C Network 1D Worksheets changed to 8-1/2" by 11" format (were 11x17 fold-outs).

Included index

Revision History * v






Table of Contents

REVISION HISTORY ittt ettt ettt sttt es e s e st estes e se e eaeee e e se e eeese e e eneeseeseeneanteseeneneeseesessesesnenseseeren -V
1 INTRODUGCTION ..ottt ittt ettt es e te st rees e see st et eseeses st eaeetess e senteseeaeamses e aesseesees e senseseeseeneenseaeaneeneesersensensens 1-1
1.1 EINSTEIN BX IMODELS ....eeiiteiietie et ete et e et seeees e see e eseesees e seeaeseessensenseseeneanses e nesseesees e senseseeseeneantesesneaneesensenneaanns 1-1
O I = NSy = N o USSR 1-1
1.3 INTRODUCTION TO EINSTEIN NETWORKING ...c.ceuteueeeeueeserteresteeeeseesaeseesesseessesseseseessesessesssssessessensessessensessesesenssssessen 1-1

1.3.1 The EINStein BX' S T/O NEIWOIK.......cc.eiiiieeieiieieeeietieiee e ete st ettt ea e s seese et seeeese e e e sensesee e enseseeneneeaeseesnnnns 1-1

1.3.2 TheEinstein BX's EChelon LONWOIKS NEEWOTK ........c.ooiiiieiriiee et st s 1-2

1.3.3 Interconnection With Other EINSLEINS.........c.cuiriiiieieiieiere et es e e et s e e teseese e seseeseeneesseseseneseeen 1-3
1.4 EINSTEIN DOCUMENTATION ...ciiiuteteetereeeeeeeseeneestesesaeeseesersessessessessansessesssseessesessesseesessessensessessensessesesssessesessessenseseasens 1-3
2 HARDWARE OVERVIEW ...ttt ettt st sttt s e se e eae e et e eeeeese e e antesee e neenses e neseseeseneenean 2-1
2.1 EINSTEIN PROCESSOR ... .cctteuteauteuttautaseseasesasesseaseessesasssssessssaeassssseansesssassesnsessesssssssssssssssssesesansensesnsensesssesessesseansesnen 2-1
2.2 ASSOCIATED CIRCUIT BOARDS .....ueiitiitieitietieeteeutesteauteseaseasseeseesses st eeseeseeaseesaeessenseaneasseasasneaaseaseeasesese st sssensesnesnseanean 2-1

220 1 A TSRS 2-1

222 The 8RO REAY BOAIT ......ccoieiiie ittt e et e e e e b s e eae e e s s et es e en e s neee 2-2

2 T ¥ N TSRS 2-2

2.2.4 810 Combination INPUL/OULPUL BOAIT.........cceeuerieeiietiietie ettt st re e e 2-2

2.25 8DO Digital Output Board and PMAC 11 Anti-Sweat CONtroller .........coioiviiirieirecireereeree e e 2-3

2.2.6 Advanced ROOFIOP CONLIOIIEN .......cocuiiiiuiietiietiet ettt e e e e b e e e e e eeee 2-3
2.3 THE ECHELON® NETWORK ....coitiiiteitertteattesteeueastasseansesseassasaesssesassaseassssssassssssassenseansenssansesesssessssssessssssssssensssseanseanees 2-4

P20 T8 I I 4T 7= OSSP SSRPUPST 2-4

P2 4T R S 1 TSRO 2-4
3 HARDWARE MOUNTING ...ttt ete sttt esteste e tes e seeseaseeseeses e eseesessenseeeesseeanseseesesneessesessenssseessnseseen 31
3.1 THE BINSTEIN ¢ttt ettt ettt ettt s st e s e et ea e eheemte e aeamse e 2 e e e e s £ e e e eE £ eb e eeees b eeeemeense et eseese sssenbesaeanneenean 31

1 30 0 oo 11 o o TSRS 31

30 v |V o W | (] o ISP 31

130 2 R o 1o =" 2 o ) OSSPSR 31
B.L1.2.2 FIUSN IMIOUNL ...ttt ettt et et st eee s e et en ek s 2s 82t 2 Ee 42t e e e sen b es e men b eb e e es £ esene et seeneeeenesneseenenen 31
3.2 MOUNTING /O BOARDS......ecteeitieeteetireesieeteseeseesteseeseaseesessessessessessesesseseeseanseseeseseaaeeeesmesseseesseeansesseneaneessesessnnsessensn 31

3.2.1 Single/Double Enclosure Mounting for 1/0 BOAITS ..........coieiieieneee e e 31

3.2.2 8IO/ARTC Weather Resistant ENClOSUre MOUNTING. ......c.ciueiierieriie e e e 3-2

3.2.3 16Al, 8RO, 8DO, and 4A0 Boards WithOUt ENCIOSUIES ..........ccceeruiieeeeeieieeee st 3-2

3.2.3.1 8IOFARTCS Without ENClOSUrES MOUNTING .....c.ecuteeeriie et teeere et st eee e aesee e esesen b ese s sssane e seeneseeses e seeenen 33
3.2.3.2 4A0 Boards Without Enclosures Mounting
3.3 MOUNTING THE INTERNAL IMODEM ....uutiutiitiiienieeseestesteesaesteeseesssesbesaeessesaeasse e aeesaeassesesaseesseseesasesbssbsensesneannesnean
34 IMOUNTING REPEATERS ... cctetttitieeteetertesesteseereastesssseaseessssessessessessessessesesssansessssssssassssessenssseessessansessessaneessssessensessessen

3.4.1 Mounting fOr INtErNal REPEALENS......c.uii ittt et e e bt e b e s ne e e

3.4.2 Mounting for EXtErNal REPEALENS........cccuiriitiiitiirete ettt et ettt st b et bbbt e
3.5 SENSORS AND TRANSDUGCERS. .....cecttttsueauesaeessesaasssesaasasssssssaeasssaseassesssassesasassessssssssssssssssssseesssansesnsassesssessssssessesaseees

3.5.1 INSIAE TEMPENALUIE SENSOL ....veueivieetieetere ettt et bes e se e e se e seeheseeheseehesees s es s s s es e s es e s s ses s se e

13050 00 R oo™ 1 o [OOSR
I35 T0 2 Y o TH 11 o ST
3.5.2 Outside (AMDIENt) TEMPErALUIE SENSO .....c.coveuerueretererteseriesesie s sesieseeseseeseseeseseesereessreessesessssessssessssessssessnsesenes
I35 J02 R o o7 1 o [OOSR
IS T2 7 Y Lo TH 11 o TSRS
3.5.3 INSertion TEMPEratUre ProDE....... ..ottt e e et es s e e eee e e nenes
I35 TeC 25 R o o7 1 o [OOSR
IS TeC 7 Y Lo TH 11 o OSSR

Einstein BX I&0 Manual Table of Contents * vii



3.5.4 SUPPIY @GN RELUINN AIT SENSOIS. ...ttt ettt ettt er et st es e bes et es e es e es et b e ea b et ehe e ebe e ebe e ebe e er et ereneereneas 3-5

3.5.5 Humidity SEnsors and HUMIGISEALS ........coveereeie ittt st eb e er e en e 35
3.5.5. 1 INUOOT RH SENSOIS......citetuitit et staire et e es et st e ses st se et st se b ses s re b et 1o s es et ee bt 1o e b es et eheee sen b eeeb et aeben e s e ernsenen 35
3.5.5.2 OULAOOr RH SENSOT .....c.eivietitieetesiaire et s s s st e s et es et se s ses e eh et ses s s e e se b et ne e b es e eeeee sen b nneb et aes b eres s e ernsenen 3-6
3.5.6 DEW Cell DEN POINE PrODE..... .ottt sttt et s et se e ettt st e e e e s e se e e eneenee e neeneenenan 3-6
3.5.6.1 LOCAON ...ccoovvreeriereieriiereeenne
3.5.6.2 Mounting
35,7  LIGNt LEVEL SENSO ...ttt ettt ettt ettt ettt eb e et bbbt et et bt bt eh et eheneeheaeebenteb et eren st er et erene s 3-7
B.5.7. 1 LOCAIION ...ttt sttt es et eh e et h e e s st e s e e E b8 £h 4R AR R R R R R e e Rt e r e rnner s
3.5.7.2 Mounting
oI S I = 1 g B = (= o 1 o OSSR
IS I =0 Y= 1Y o g T o] =SSR
4 HARDWARE CONFIGURATION ...ttt st et se e e s s sttt st s e 4-1
4.1 SETTING UP THE EINSTEIN .eutititititeteiet ettt bttt ettt ehe e eh et eh st ebeseehesbesenbesenbesenbeen s e en e en b e e b et ebe e ereenene s
A1 1 POWET TNPUE JACK. ..ttt e et st b e st b e st b e b e b e bbb bbbt eb bbb ebeben s
.12 RABE JUIMDENS.....ceieeeietieiet ettt e se e es e se e e st s s et e he eh e s e s eeeseeaees s es e e e eaeeh s ee e sea b ee e s e ses e s e e e eaeen e e et ereenenn
G B S S LG o] AU UURR SR
4.1.4 EChelON NEIWOIK COMNECL..........ouiiiie et ee et ettt ettt eseeseeeesees e seesees e es e senaeeeess e seneesse e aneensenesneenessensan
415 ECHEION JUMPEIS ..ottt ettt ettt b et bt h et h st eh et eh et eh st eb et eb et eb et eb bbb eb e ben s
4.2 THE /O NETWORK ..veutitiutetitetitesestesestesestesessesessesessesesse e ete st ese e eaeseehere et eaeeheaeehenbesenbesenbesenbeseabenenbeen b et et ebeneereneeneneas
.21 WVITING TYPES .ottt st sttt st ettt sttt eb et eb et b st eb s bbb eb a4 £k £ £ x4 Ex e A eeb e AE e b AE e b 1Eeh £t eb et eh et eb et eb bbb en b b ebenen
A.2.2 DAISY ChaAINS.....cviteiie ittt ettt ettt ettt ettt eb st eb et eb et s et s e e s e e e e eb e sE e b neebe neeh et eh et eh et eb et eb et eb et en e ben s
4.2.3 NEEWOIK ID NUMDEIS.......eeie ettt ettt ettt st st e e see st eeesteseeseeseesees e senseeeessensensesee e aneensenesneeneesersn
4.2.3.1 Numbering the 810 Boards
4.2.3.2 NUMDENTNG ARTC BOAITS ... ceveieietie ettt st sr e sttt es st b e e b s seeh e st r et s s st se s er e e ernaenen
424 SEttiNg the BAUD RALE .......cc.oiie ittt ettt st b e e bt eh et eh et bbb bbb bbb e s en
425 Setting the Terminating ReSI SLANCE JUMPEN'S ......oieuiieeirietirietesie sttt eee e e e e s ss e ss e sss s es s bes e benesenen 4-4
4.2.6 POWENG the [/O BOAIUS........c.eieetiriitireetiriet ettt et ee e ee e eae e e s b ss e s e es bbbt e s nenen 4-4
4.2.6.1 Wiringthe [/O BOardSt0 @ TranSfOMMIES ........cceeriireeriereire et er e s et sr s s e s n s s e er e eresenen 4-5
A.2.6.2 WITING TYPES e eeee e eie sttt tet et et ete st et eeeseaeseeen et e seneeseseaseeseaeeee se2aeeeeaesee seemen et £ e amses e et abeseentabebas e nensesereansnseneata e 4-5
A G = o= T o W1 = UL 4 o o TP TTRR 4-6
5 ECHELON NETWORK AND DEVICE WIRING ..ottt s s e 5-1
5.1 OVERVIEW ..ctiiitiit ettt et st ess et e ss ettt eh s st e £he ee e es e e0 e e et eh s e se et e he o8 2 a8 £a e eh eh e s ea b es s e ee et en e s es s es e e et enner e et ere 5-1
5.2 WIRING TYPE....tiiiitiit ettt et sress e e st ettt es st eh s e e se e se et ea e s e e e e Rt eh e e et ehe a8 e s et eee se e e essen s e et enser e s e nre 5-1
5.3 ECHELON NETWORK STRUCTURING (DAISY=CHAINING) ...ccuererueriiereeieseeieseeieseetiseesinees s s sesesses s s sesaesesseseses 5-1
5.3.1 Maximum NUMDEX OF NOGES. .......cooiii et ettt sttt es e s e s et e e et st e ae e see e eneenee e e eneesenan 5-2
5.4 DEVICE TERMINATION ...cittuteteteteseeterteteeeseeesessesesses s sesessesessesessesesseseeseseaseseebeseesesesssesssassssensnsessnsessnsessnsessnsssensesenes 5-2
5.4.1 Using a Termination Block (P/N 535-2715) to Terminate a Daisy Chain............cccceveieeiririnie e e 5-2
5.5 WWIRE RESTRICTIONS. ...ttt eteutetee ettt eteseeseseesessesessesessesessesesseaessesesseaesee st sheaeseeaeeheaeeeeaeeeeae eees s eses s esessnsenseeesaesennesennesenes 5-3
5.6 INSTALLING ECHELON DEVICES.....cciiitiiiiieiiiieitciieris ittt s st sh et s hesr s sresn e s es e ne e es s en e sr 5-3
5.6.1 POWEriNg ECHEION DEVICES......c.ccueiiieiiee ettt ettt ettt et e e e et b e st b ettt eb e b e bt 5-3
6 1/O BOARD AND ECHELON DEVICE SETUP......ciiiitie ettt e s s e 6-1
6.1 THE LOAT AND 8BlO INPUTS ..ttt it ittt st etter st sh s e e e e e st eh et e be eh e s e ehesa e e e es s e et esaen e e sne 6-1
6.1.1 Connecting Sensors to RABS INPUE BOAITS ......c.covevirieririerireereiereier st er et sr e er e er e enene s 6-1
L3N 2T 1o o OSSPSR 6-1
B.1.3 SENSON WITTNG TYPES. ...ttt st sttt sttt et sttt eh et eb et bt eh e bbb e es et et s et eh et eh et eb et ebe e eb et er et erene s 6-1
6.1.4 INPUL TYPE DI SIMITCNES. ...ttt ettt ettt e et es et et eae et e es e en e se e s enbemeese e e aneeseeeaneenesreanan 6-1
B.1.5  POWET COMNECTION ......eueiuieeeeeeiietie et ettt e ete e e e es e seese et esees e et aaeesees e aesse ee e s enseneesee e amsenseae et aneeseeses st aeaneeneseeanan 6-2
6.2 8RO, 810, 8RO-FC, AND 8ROE OUTPUT BOARDS........ccuiitiriiie sttt sttt sr s s e aes e sne 6-4
6.2.1 WIrinGg OULPULS 0 POINES.......ceutiuieieeieet ettt ettt se e et ee e st e s e aen e see e enses s e ae e e eseesees e neeeeseessensnan 6-5
B.2.2 TNE OULPUL LED ...ttt ettt et ettt eee e et es e seeaeeaees e es e et eaeee£es e senbeee e s embeneese e e aneeneeaeaneeaesrenan 6-5

viii * Table of Contents 026-1602 Rev 3 4-11-01



7 SETTING UP INPUTSAND QUTPUTS ..ottt sttt st s s e st es s en e sren s 7-1

7.1 SETTING UP INPUTS ...ttt ettt er et s sttt et eh st sh s es e se et es et e h o8 et e se et es s eb e e e eaeebeen e et nren s 7-1
7.1.1 Reading the INPUL SUMMAIY SCIEEM ......c.eiiiiirieiirietirieteriet e se e e e e re s s s es e s e s ses e e 7-1
7.1.2 Configuring a Point from the INPUt SUMMAIY SCrEEN.......ccoiiiiie e e 7-2

7.1.2.1 Setup ANAIOG INPUL SCIEEN ...ttt ettt eee st et es et e es s et ebeses st eeeaestes e menseb e e asseseneab seeneeeesesneseennnes 7-2
7.1.2.2 Setup Digital INPUL SCIEEN .....cccievieire ettt ettt e e et e s e b s e e e e e bt e n e e ernsen s 7-3

7.2 SETTING UP OUTPUTS ..ottt ettt ens e sresr et se et es st sh s e e sa e se e ses e se et he e e e et ehe eh e s e bes e nn et es s e s et eresreasenne 7-4

7.2.1 OULPUE SUMMEBIY SCEEENM......civititiutesrieestesse et et er st sress e bes e srese et es e se et ebeeaees e st b er e s e bes s e ne et essen e e eseere sresenne 7-4
7.2.1.1 Reading the OULPUL SUMIMEIY SCIEEN.........cuiriee et eeereaieeeeseieteseneesereesesseneeeesesseseeaessesessenseseseasssseeaseseensssesessssesnenes 7-4
7.2.1.2 Configuring a Point From the OULPUL SUMMErY SCrEEN.........ccuiiiiuiiirie et eie et eee e esee e ees e eseeseneeeeseeneseese e seeenen 7-5

7.2.1.3 Setup Digita Output
7.2.1.4 Setup Analog Output
7.2.1.5 Point Name

8 INTRODUCTION TO THE EINSTEIN ...ooiotiiiee ettt ettt eete et e et etae s s eease e e stesnaesnbeesssesnseesaesessesnneessneennes 8-1
8.1 LOGGING ON .oeeeeieeeiteieeetiee et teeetee e eteeeete e e eaeeeeesaeeeeasaeeesaeeeaasaeeeansseeassee e nsseeeanse e essee e nteseessaesessesennssesennssenanseeensenens 8-1
8.2 RESETTING THE EINSTEIN CONTROLLER .....cceiititiititeeetieeetieeeeetteeeaeeeeesseeeaasaeeeseeaesseeesaaseseessesessseeanssesenssesasseesnnsseens 8-1
8.3 INETWORK SETUP.....eiiittieeeiteee et eeeteieeetteeeetee e ettt eeeesaeeeasaeeesseeaaasseeaasse e eseeeaanseeeeasaeaesasseessesennsseeesaeeenssensssesnseeensenens
8.4 APPLICATION SETUP....eeiiittieeitteeeiee ettt eeeiteeeeteeeeesaeeeeseeaesaeeeaasaesensseeasseeeasseeesseaeaseseaanteseessaesesseeessaesennssesssseesnsaeens
8.5 THE MAIN STATUS SCREEN .....uoiiiiuiieiitieie ettt eetieeeeetteeeieteeesaeeaaesseeeaaseaeaseeeaaaseseeseesesasseaassesessseessasesansseeenseesesseeessseens
8.6 COMMON SCREEN ELEMENTS
o T A 0T ==V L= TS UO
8.6.2 TREFUNCLION KEYS ...ttt ettt e et b e st e bt b e eh s eh et s bbbt e
8.6.3 TREHEIP LINE. ..ottt ettt e e e e b e b e ekt h e b e bbb bbb ek e
8.7 SCREEN TYPES.....uttiiiteieiittieeeetteeete e e et eeeeeteeeeeeeeetaeeeeaseesesseeesasseeensseeessee e assee e nseaeessae s teeeensaesennsaeeaesbessnteseenseeenntees
B.7.1 STALUS SCIEENS ...ttt ettt e e ettt e e te e e eaee e e eteeeetaeaeeseeeeesaeeeansaeeessseeansseeeansseeesnsesasseaeansseseennnsaenssneeeanseeeas
I 1 o ToW AV 1[0 o3 1Y (= U TS
8.7.3  TNE SEIUP EITON ...ttt e e b e b e ekt st eh s b et e
LS 0 R 4o L=t I o TSRS
8.7.3.2 TheHelpLine......ccceceu....
8.7.3.3 The Function Keys
8.7.4 The Systems ConfigUration MENU ........cc.oeiiiiiiieeee e e e e ee e es e ee e e 8-6
9 SYSTEM CONFIGURATION ...ttt ete et ette et te st e e st e e esaesetaesaseessaessessseeessesneesabesssseanseesaesansesnseessseenses 9-1
0.1 GENERAL INFORMATION. ....ceiiuttieeuieeeiteeeeiteeeeeeeeesaeeeeaseesesseeeaassesenssesasseeeaasseeesseaeasseeaaseseessassassseensssesennssesasseesnnssnens 9-1
L0 R 1V oo (= 0 TS < (U TSRO 9-1
L I = T U o [ = L (=TSR 9-1
0.1.2.1 RS-232 BaAU RAIE......c.ueiiteeetieeeecteeeieesteeeteeete et e et e et eesaesteeaseestes e s et sesee st sesseassesaesanessbesnsesstesaeeassesaesasennsesnsesssenneenssnnns 9-1
9.1.2.2 1/0O Net Baud Rate
9.1.2.3  AlGITN ANNUNCIGLOT .....vivieieeeieeseee et et et e e e e e eteeteeteeseesaessesseseeseeseessessaassssansssnsensansansansansansansansansansestesreesessensansen 9-1
O.1.3  ENQ UNIES SEIUD ...ttt sttt sttt ettt ettt et e s e e s e ee b e h e se b s e e bt e b e eh s st es e s bes st e 9-2
Lo I Voo L= T = = ox AR RROR 9-2
9.1.5 TCP/IP (EINStEIN 1.4 QN0 GFEALEN) ....eviueeieireieiieiiiet et se e e s e s e s es s s s s s e 9-2
9.1.6 SySIEM REFTIGEIANT TYPE ...coecvieeeie ettt ittt st e ae e es e s s s s s s e e e e en e 9-3
0.2  USER A CCESS ... citieeettie e e et ee e te e e et eeeetaeee et aeaeaaeeeaasseeeaasaeeassee e ssseeeanse s eseee e nseseensaesasasseesbesennsseeesanssssesennssesanseeenssnans 9-4
9.2.1 Changing Required USEr ACCESS LEVEIS .......cciieiiieiiiet ettt e 9-4
9.2.2 Creating 8 NEW USEr ACCOUNL ......cceuirieuireetitetitetitesetet e s e s s se b e b se b seeb e es e eb s es s es e sesenses e ses s s e 9-5
9.2.3  DEIELING BN ACCOUNL ...ttt ettt ettt et st s e e b st bese e b seeh e eb e eh e eb e es e eb bbb se e ne e s e 9-5
.3 TIME/DATE SETUP ..ot iuiectteeitteceeeeteeesteeeteeetteaeteeeeeessseasseesseaesaesseessseessensseessesansesaseeesbesnsaeeaseesesnneesatesteennsesnneesstesnses 9-5
9.3.1 Setting the TIME AN DALE........covieieieieceire ettt e e e b st b e b e b e b ns s s st e 9-6
9.4 NETWORK STATUSISETUP ....utiitectieetteecteeeeeeeteeeiteeateaestesesesesesasssessssssesasaesaseessseassesssssessesseessseeassenssessesnnsesnneesssesnses 9-6
9.4.1 SeleCt ASSOCIALEA COMIIOIIEIS ....oocvieiee ettt ettt et ee ettt e e te et e ette e et e eaeeeesaeesseesaeeessesrseesaseessseneeesseennees 9-7
9.4.2 CONIONEr SEIUD/SLAIUS. ... .. cveeee ettt ittt et se s e s s s e s e s e e e 9-7
9.4.3  SUDNEL/NOTE ASSIGINIMIENE ... vttt ittt be e ehe e b se s e b s es s b es bbb e st se e se e e e en e 9-8

Einstein BX I&0 Manual Table of Contents ¢ ix



9.4.4 COMMISSIONING ECNEION DEVICES ...ttt ettt er e e e et st se et bbbt er et er e
9.4.4.1 Step 3: PULtING BOBIAS ON-LINE......oiiiiiiiie ettt ettt st b et e s st et et st ee b st neen e s
O.5  DIAL-OUT SETUP ....coutitiiiritetearirt et sr et et se et es s st e ehees et seese e b es e ae e e eaeeh e et ebe ehees e bt erenees e s es s e st et es s en e e e eee
O.5. 1 SCIEEN Li SELUD. .. ettt ettt e et s et e e h et e e et e s e st et e bt eh e es et eh er e s e es e et n R ene
9.5.2 SCreen 2: DAy Dial-OUL SEIUD......ccviueeiee ettt sttt es e e e e e e e e
9.5.2.1 Set Up MOEM OF FaX DIBl=OUL..........c.oiiuireiiieiiieie e seeie et s es ettt se et et reaaeseeses e sessesses e sesesseneasesseneseeseenesenn
9.5.2.2 Dia-Out To Printer
9.5.2.3 Dial-Out To Digital Pager
9.5.24 Dia-OutviaSeria IP and Internet

9.5.3  SCreen 3: NIGNt DIAI-OUL ....cveiieieie ettt ettt bbb st st et b et b et bt ebe e ebeneeneneenens
9.5.4 AQVISOrY FIlteriNg SEINGS. ... veiete ittt ettt b e e e st e e e e
0.6 GLOBAL DATA SETUP....oitiitiititeite sttt et st et er et she ekt e se et s e se et ehe b e es et ehe ee s e b es s seeaees b e e et ebeeres s en e e ene
O.6. 1 PriOrTLY SEINGS. ... evevetetetetete st sttt ettt st ete st st eb et eh et eseabesea s eses b esea e e es e sen b e ses s et eh et eb et ebe e ebe b enberenbenennas
10 ALARM ADVISORY SETUP......o ittt ettt ettt et et bbbt bt bt bt eb et eb e senenbenennas
FO.1  INTRODUGCTION ..utiieueeuteresesseeseeressesseesessesassesaeseastesseses st eseeseesessesseseeseasessese st essen e et st eheereasen e ereseeaeesnen e e e eseennnness 10-1
O R VY = ST Y - o 1 OSSR 10-1
FO.1.2 ATGIIMN PIIONIEY cuueetit ettt ettt ettt ettt st e e s e e e e i e he seeh e eses b ee ek ee e b e s e s st s e ses e sr i seeae e 10-1
10.1.3 TRE AIGITM AGVISOTY LOQ ...cveuveriuietinieteteiie ettt sttt sttt eb e b e s s es e es e eb e s se e se e se e se e sr e e en e 10-1
10.1.4 Alarm AnnunCiating and REPOITING .......cociuerrieririe ittt e e e e e e e e 10-1
10.2 NAVIGATING TO THE ALARM FILTERING SETUP SCREENS.......ciiirttteterterieieereeseseeresressessesressessesnesseses e essenssseseens 10-2
10.2.1 Screen 1: AdViSOry ServiCeS GENEral SEIUD .....ocvie ettt bbb e e e 10-2
10.2.2 Screen 2: AdViSOry ServiCesS FiltEr SEUD ....o.cveiieeeeeieeie ettt e s s e e e e 10-4
10.3 CHANGING SYSTEM ADVISORY PRIORITIES (EINSTEIN 1.6 AND ABOVE) .....evcuirietireeuereeteieseieseieseieseie e s nes 10-5
10.3.1 Navigating to the System AVISOrY SCIEENS .......ccuericiieereeie ettt et s s s st s e e 10-6
10.3.2  SYSIEM ALAIITIS ...ttt ettt ettt et e et et et et ae e eaeeh e et eees e esea b eses b eses s e s b et s e s ereieseeae e 10-6
10.3.3 SYSIEM NOLICES. ....e ettt ettt ettt ettt bt et bbbt bt ehes b es b es s e st ses e s et ses e ee e e e 10-8
10.3.4  SYSIEM F@IIS.. ..ottt e et he b e h e b b e bbb s b e e e e e e e 10-10
11 INPUT & OUTPUT ALARM SETUP ..ottt ettt st st n e st e 11-1
L11 OVERVIEW .ottt ettt et st es e sae ettt et et es e es et o8 s e e £e e e b b e et e bt o8 et eh ee e s et neeneerene et esnen e e e eaeennnneas 11-1
11.2 INTRODUCTION TO ALARM CONTROL ...vtiiuresteieueesresereeseesessessessessessessesseses st esseses st e ssessessessesresssssessessssseseessnsenses 11-1
11.2.1 EINSEEIN ALGIM I TYPES ...t itieiet ettt ettt sttt e h et bt bt b s e b s e b e b e s et se e se b ee e ee b seeneen e 11-1
11.2.2 Input and Output Alarm Priorities and Filtering.........cco oo s e 11-1
11.2.3  AlGIM S POINE TYPES ... v cueivteierieieteates s tees ettt ee e et ee e bt b st eheae b es b en b ea b ea et e e b se e se e seebeseeae e 11-1
11.3 CONFIGURING ALARMS FOR AN INPUT OR OUTPUT ...vciutiuiirinriienresrenr et st esseses st sresrese e sre s e esneses e ssesnsenenses 11-1
11.3.1 Analog AAVISOrY CONfIQUIALION .....c.eivieiiiieieieieeiee sttt sttt r et bt sr e et bbb e et et e e e e 11-2
0 T 0 R N o N = 11 o OSSR
11.3.1.2 Absolute Levels
11.3.1.3 RelativelLevels.......cocevenennnen.
11.3.1.4 Gradua Change
11.4 DIGITAL ADVISORY CONFIGURATION SETUP .....cocteuiitiriatterinsisiestessessesnesseses e essesssseesaesresses e sress e esneses e ssesnsnnenses 11-6
11.5 AFTER ALARMS ARE SET UP ..ottt ettt ettt ettt et et et et et et h et bt bt b et b et b ene b et er e tenennenennas 11-7
12 TIME SCHEDULESAND HOLIDAYS ... ittt ettt ettt sttt be st en et en et er et eb et en e senennenennas 12-1
121 HOLIDAY SCHEDULES....cuteutttirtite st stestessetss st st esees st sress e e saese e es e st e e b eh et eheeree e b seese et esnes e e e shsaeenneneass 12-1
12.1.1 Setting Up Holiday SChedUIE DALES .........coueiierierecie ettt e e e s e e e 12-1
12.1.2 Configuring Other Einsteinsto Use Global Data Holiday Schedules.............cccoiiiiiniiniceceeee e 12-2
12,2 TIME SCHEDULES.....ccttttit et sttt st sttt sttt s st sh s e sa e se e s es s e se et e b eh et ehe er e e e b seese et es s eb e s s e et eaeenennenss 12-2
R S v = = T T o | TSR 12-3
12.2.2 SCIEEN 2 INPULS. ....eiueieieee st eee ettt st ettt ettt e e et et et s aeees e e asees e e aeeeeees b eh£esbe 2aeaabes st amse st e s e s e e aseebeeseaneannnannans 12-3
12.2.3 SCrEeN 4: SHA BVENTS. ..c.eieiieeeieeeiee et ettt et sttt e st s e s e et e aeeseee et ebeeeeee e sentese e e emteseeaeeneaneeeeeneneeesneees 12-3
13 AIR HANDLING UNIT SETUP.....octtitetiietiriet ettt sttt sttt ehe st eh e s s s e bbb es e es bbb e e nebe s 13-1

x ¢ Table of Contents 026-1602 Rev 3 4-11-01



T R O A7 = =Y = YRR 13-1

13.2 TEMPERATURE CONTROL ..veeittiiteeutessteeseeassessssesssesssesssssassesssseassssssssssssssnssssssssssssnssssssessssssssssssssssssssssssssesssssssssnsns 13-1
1321 AIEINALE SEE POIMES. ... .eeiivieceee et eecteeeeet e eet e et e eteesseesaeeeste e seessaeessaesaseeasesansesasesaseseseessesessesnseesaesseesnneesanes 13-1
13,3 FFAN CONTROL 1eicuuveitteiitteeeeesttessseesseessseesseeassessssesssessseassseasseessseassaeaseessssannseesseassseenseeassessseenssensseensssenssesnnessnsenssenans 13-1
13.3.1 SINGIE-SPEEA FANS.....eiueiiiuiieiieiei ettt ettt ee et ee et ee st es st es s es s s s b s e s s bt ee bt ee e ehe st ebe e eh et er et er et erenna 13-1
13.3.2 TWO-SPEEU FANS... ..ttt ettt sttt ettt bt eh bbb bbb e e e e e e £ e b st e b st b e ebe st eb et eb e e ben et en 13-1
13.3.2.1 Continuous Two-Speed Fan Operation When All StageS ATe OFF ... e eeseesenens 13-2

13.3.3  Variahle-SPEOA FANS......coieiieite ettt ettt bbb e e bbbt e b et b et b et b et eb e b e en 13-2
13.3.3.1 Variahle-Speed Fan OPEration..........cocceouireeierierieseiser et ses st ses e st sse et es e s ere s e s s e es et e e s e ere e s 13-2

13.3.3.2 Dehumidification With VS FaNS.........cccociiiiiieis sttt st st sttt s s s e e st st st e st e eressaene e e s nnennannens 13-2

13.4 ECONOMIZER CONTROL ...ueiiuutiieetiie e eteeeeiiteeeeteeeeetaeeeesaeeesseeeaasaesesssseeasseesasseeeassesaassseaaseseesssesesseseanssesennssesassennseeean 13-2
13.4.1 ECONOMIZAtiON ENADIE .......oeceeeieeee ettt ettt et e et et ea e e etaeeae e e st ae e e esaesesaesaeeesssesnseesaeeeseesnnen 13-2
13.4.1.1 Economization LOCKOUL FEBIUIES ............uciiiieieieesee st et et ese e e e e sveeveeteeteeseessesaesaestestestesressessessesnssnssnnnnsannans 13-3

13.4.2 Digital ECONOMIZEr CONLIOL.......cuiiiiieieeie ettt ettt ettt e e e et st be st be st e bt bt er e eneneenennas 13-3
13.4.3 Anal0g ECONOMIZEN CONIO.......cuiiiiieiie ittt ettt eb bbb bbbt e et et e et bt en et eneneenenne 13-3
13.5 DEHUMIDIFICATION CONTROL ..uvtiutestueeueesssessseessessssesssseassesssssssssssssssssessssesssssssessssssssessssesssssssssssessssssssssssssssssnnes 13-3
L3.6  CURTAILMENT 1eiiuiteitieiitieeuteesttessseesseessseesseesssessssesssessse e sseesseessseassasaseessssasnseasseassesenseeansessssenseensseensssennseeneesnnenssenans 13-3
13.7 OPTIMUM START/STOP (OSS) .....cueetireetiruetitesentesentesetesessesesiesseseseeseseeseseesessessssesssses e sesesesssessssessssssessessssssessessens 13-4
13.8 AHU ZONE CONTROL ..veeitiiitieiteeteessteeeesstessssessessssesssssssesssssssssssessssssssssssssssesssssssssesssesssssssssnsessssesssssssssssessnnes 13-4
139 HARDWARE OVERVIEW ...ecuteiiieeuteesttesisesstesssteassesasseasssesseesssessssssssssssssasessssessssssssessssssssssssessssensssesssssssesnsessssnsessnes 13-4
L1310 SOFTWARE SETUP....ecittecttistteiseeuteessasesseeassessseesssesstesassessseesssssssesssesssssssssesssesssesssssssssessssessessssesnsessssnsssenssssnsessnnes 13-5
I O B S (== o I €1 1= OO 13-6
13.10.2 SCrEEN 20 SEIPOINES. ..e.eeeteiete st sttt ettt sttt et et eb et bbb bbb b b se b se b se e seebeseebeseeheseebeneeb et ebeeenee e b s 13-7
13.10.3 SCIEEM 3: TNPULS.....cueeuieiieeee ettt sttt et er et e e r et es e se et es b e et e b eh et e eeeseeeesbes s e e eaeesnen e e e enen 13-8
13.10.4  SCIEEM 4: OULPULS. .....cueeueiririieiie sttt ere st sre e es e se et e st s e et e e b eh e s eabeeeesseaees s eb e e et ensen e et seseeneas 13-9
13.10.5 SCreen 5: HEBE/COOI SEIUD ...oiveieetereeie ettt ettt ettt ettt bbb st st st st b e st be st bt be st eb et b eneeneneenenna 13-9
13.10.6 SCreen 6: HEBL/COOI SEBGES.....c.ueiteveeetereetereetere ettt ettt er e e bbb ettt et be st ebe st ebe st bt eb et eb et eneneenens 13-10
13.10.7 SCrEeN 7: GENEIAl FAN.....oicceei ettt e et et e e e ete e e et ae et e saesestesaseessaesnsaseaeeessesansesssesessesseesaeennes 13-11
13.10.8 SCIEEN 8. AGV FAN......uiiiiieceie et eeeeete ettt e et et e e e e ete et e et ae s s eesaesessesseesssesssaseaeeessesansessseesssesseesaeennes 13-11
13.10.8.1 TWO-SPEEA FaN Par@MELENS. . ....cueeueeeuieetieeeeeste et eesieess e es e ssse s s ees e e ss e e s eeesneessee s e enseeesneeneesnneeaneas 1311

13.10.8.2 Variahle-Speed Fan ParamMeEters. . .......ccuiiriieieeerie et ieie sttt st ss e e es e e see s ss e s esse e e sne e e snneesneas 13-12

13.10.9 Screen 9: DENUMIAIfiCAtion CONEIOL .........covieiueeeeeceeeteeceee et et et ette et e sae e e erae e e esbeeesaesaeeeesseeseeneeeseeenn 13-13
T13.10.10 SCIEEN T10: OSS.....ooocttiieiceeette et e et ee st e e steeesee et essaeeseesbesasesseeasseesassaesesaesseessesseesreeesssennsesssesseennes 13-14
131011 SCrEEN LL: ECON ...ttt ettt et e e ettt e et eeeate e e eaeee e teaeesseeaesaeeeasaesesnseeeasaeeennsseeenneeeensnneens 13-14
T13.10.12 SCIEEN 141 ALGIMNS....uicctieceiecteee et eee et ee et e et e et e eaae e e stesaeeesaeesessaeeessesaneessseensaesaseeasesansesasessssesseesaeennes 13-15
e A N O @ ] | s i 1N 1 = TR 14-1
TA. L OVERVIEW ..ottt ettt e e et e e et e e eaaee e eteeeeasteaeeseeeasteaeeasaeeesaeeensaesesnssesessee e nsae eansesesseaeensaesesnssesessesennseeean 14-1
TA. 1.1 HOW ZONESWWOTK. ...ttt e et et ete et e eae e et e et e esae s e steeaseesssesnsaesaeeesesneesssesrsassaseessesansesaseesseeensensresnnsenn 14-1
14.1.2 Applications That May Be CONNECLEA TO ZONES.........coueririererieriiereieeie e et sre e sre e sae e et s eresesreneerennas 14-1
0 5t N = =3P 14-1

e B N o 1 =TT 14-1

14.2 TEMPERATURE CONTROL ...uvuiiiuiieiittieeitteeeteeeseteeeeaateseesseaasssseaasaesessseesassssasnssasasssessssssesansesessssesssssssanssesesnsensesssnes 14-1
14.2.1 ZONE TEMPEIALUI©.....eecveeiieete ettt et sr e et se et et er st e s s seesees b e et e b eh e st ehesreeea b e s s e e saeesnen e s e e ereas 14-2
14.3 ECONOMIZER CONTROL ...uteiutiieetuie e eteeeeiteeeeteeeaesteeeeasseaesseeeaasassesasseesssseaasseeasssesaassseaaseseassssssssssannssessnssessssennsseenn 14-2
14.3.1 ECONOMIZAtiON ENADIE .......oeceeeieie ettt ettt et et et e e eteeeae e e st ae e e estessaesaeeesssenseenneeeseesnnen 14-2
14.3.2 Effect of ENabling ECONOMIZALION..........cctiiieririerie ettt s sttt et be e sr et en e ereeen e enenna 14-2
14.4 DEHUMIDIFICATION CONTROL ..uceiiittieeitiieetueeesateeeeiiteeseseeeaasseeeaissesasssseaassssesassssassseaaasseessssessssssessssssssssssssssssssssseen 14-3
14.4.1 The ZONe HUMIGITY INPUL ....ooieiiieieeee ettt ettt s e et en et er et en e enenna 14-3
14.4.2 Effect of Enabling DenUMIdifiCaiON..........ccoiiiirieiireciiriet ettt erenna 14-3
Ry e R N = =TT 14-3

R N o | U =TT 14-3

14.5 OPTIMUM START/STOP (OSS) ....otueetirieriuetitetitesestesesesessesessessesesesaesseseseesssses s es s es s sesssessssesssessssesessesessesensessens 14-3
14.6 LOSING CONTACT WITH ZONE APPLICATIONS ...uuvtiiteieieeeteeetteeeeeeeteeesteesseeessesssesssesesssesssssssessssesnsessssesssessssssssesnnes 14-4
T4.6.1 SLANU-AIONE ARTCS.......ee ettt ettt et et e e et te e et e et e etae e aee et beeebaeae e sbesansessbessbeeareeesteseseeestesnnseesaeenseesaneesnnes 14-4

Einstein BX I&0 Manual Table of Contents ¢ xi



14.6.2 SANU-AIONE AHUS ...ttt ettt e e et e et be et eaaeeesteseaeesaaee et aesaseesaesesseeseeestesseesaeeessesansenssesaseeens 14-4
14.7 ASSIGNING ARTCSs AND AHUS TO ZONES
14.8 HVAC ZONE PROPERTIES ......uttiiiteeeeteie ettt e etee ettt eeeette e et eeeetaeeeaasaeesneeaeasseeaaseseesaeaesseeeessesennssaeasseeeansaeeennsesenns

T4.8.1 SCIEEN 1 GENEIAL.....cccueieiee ettt et e ettt e e et eeaae e et e e e e e saeeeseeabeeessessseesreeessesanssessesesaeenseesaesensensessennsen

T4.8.2  SCIEEN 2 SELPOINTS .....eueetireetitetetetetet e st et se e st et seebeseebeseeb e eh e eb s eh e eh e eh s se e s e se e se e er b seenesr e

14.8.3  SCIEEN 3: INMPULS. c..ccve ettt sttt sttt et st re et e e e et s e se et et eh e st ebe ehes e es e seeeesnes s e et eaeeresnen e e ene

14.8.4 SCIreen 4: TEMP INPULS......cveii ittt et et se et e s et beer s e eresr e e e s s e ne et e s nen e ene

14.8.5 SCIEEN 6. OP SHE/SED..c.ectieetiieteiet ettt sttt se e et e e s es s es s eseh e st s et s s e e e

T4.8.6 SCIrEEN 7 DBNUM ...ttt ettt ettt et e e ee e ate e et et eestesesseeaaeeesseanseesaeeessesanseessesasaeenseesaesensensessennsen

TA.8.7 SCIEEN 8. ECON.......eeei ittt e e et e et e e e e te e e eteee et teeeeseeeaesaeeensaeeesssseasaeeeanssaeesssesansesesasaeeesnneeesanens

14.8.8 SCrEEN 9 DBIMANG ....ccveeiveceeiiette ettt e ettt e e et e et e etae e st e eaeeesteseneesaseessaeeaseessesesseeaseeessesseesreeessesnnsenssesnseeens

14.8.9 SCreeN 10: SEANA AlONE.......ueiieieictie ettt ete e e e e et e st e e ete e e steeaeeessesseesaeeessesanseessesssaesrseessesensenneeeseeean

15 ARTC CONTROL .ottt ettt ettt e r st e e b s et eb e e et ebeeh et b e se et esnen e et et eneeness

15,1 INTRODUGCTION ..uttutetiuteuestesesseesseneeseeeseeesenees et es et eseaeesensesensesensesensenensenensentssentesentasentesentesentasenseseneeseneesensesensesenss
152 HARDWARE OVERVIEW ...oouiiutiuiitiitie st ss et sae et esseses e ese s ens e e e ss s esses e ses e es s es e st st eheee e e srene e e esnenee e eseennnnenss
15.2.1 TREARTC ..ottt ettt ettt et et et et e e e e ae eheaeeh e st ehes b esea b eses b esea s e b e s se e e eae e ene e
15.3 SOFTWARE OVERVIEW. ....eiiiuteutetiritie et ssensasesaess et as st saeesees et ssensesses e saeseeases s e st st eaeehe et e eaesresessesnenrenne e e ene
15.3.1 Introduction to Zone Control
15.3.2 TEMPEFAIUIE COMEIOl ....c.viueitieiitieiee et et et ee e et e e s ee s e s es s s et e e e
I5.3.2. 1 SEEPOINES .veuieeateriaese st ses e st se et s seheses s e s st e e e e e 1o e SRt Se R R ARt e e R R e e Rt e en e
15.3.2.2  StA0E0 OULPULS......cueeeeieeeeeeees e sttt ettt ete e eaesteses e see e et senseseseessesanseseseaneas
15.3.2.3 Unoccupied Hysteresis
TG TG T w0 T o1 o] TSP
15.3.4 HUMIILY COMEEOL......otitiietiie sttt sttt s e s e e e st e e e nr e
BTG =l v'o g o 1 7= 1 o o OSSR
BTG I O g = T 027 | OSSR
15.3.7 ReVErSING ValVE CONIIOL ......ouviviietiiet ettt ettt e ek e e e e e e en e
15.3.8  SLANA-AIONE OPEI AL ON.....c.cviueitiuireiaietesteeatees ettt ettt see e eb et eb et eb et ebesbebes b ebes b esen e en e se s se s se e erebeseeneseens
15319 SENSON FAIUIES ...ttt ettt e ettt ettt e st eeseeeeem e st eeeaees et e e e ereensenee e neeneeeenseneeneneees
154 HARDWARE SETUP. ... coutitiiiiriteuestisiestesress e assesaeseasteseeses e esessees e ses e seeseases s e se et ee s eb e et e eheee e e erese e e esnen e e e eaeennnnenss
15.4.1 MOUNEING @NO POWET ......oiiitiiitiieteiet ettt sttt h et bt e eh e bbb bbbt s et es e e e e
15.4.2 INEEWOIK SEEUD ...ttt ettt ettt ettt e et et et et e st o8 e s eh e s eses b es s es e s s s et s s se b e e ae e
D543 TNPUES ...ttt ettt ettt s st e h s et e e e e s e s e e e e et ek e e et b R e e R e e e ek ne e s en e e
15.4.4 REQY OULPULS.......coeeetieetieetitete ettt st be e bese b seeh e eh e eh e eh bbb eh s se e s e ne e ee e er b seene e
15.4.5 ANGIOG OULPULS.. .. .c.eivieetieeteteteieteries e st e e se s se e se s s s s es s s es s es b se e se b se e ee e e e e
155 SOFTWARE SETUP....c.ciutitiiisteteerisitiesresr s et saess et es s st eaeesees e ses b erens e ses e seeseea s es e et e e bt ea et e eheeees et st esnen e e e ene
15.5.1 ZONE ASSOCIBLION ....veieeeeietieeeie ettt et et es e see st es et e se e e eae et e e e eseeeeseeeeenteseeseemeesseses e eeenseseenesneeneesennnseeneneens
15.5.2 DEfiNING I/O POINES ....cueitieitiietiiet ettt et e st h e b e s e bbb s se e s e st e e b e e
15.5.3 SCrEEM Li SEIUP.c..viiieeie ettt ettt sh s sh e e e et a e e b et e b eh st eheer e e b b ne e en e e
1554 SCIEEN 20 INPULS. ...ccviititiieite sttt ettt st e et s e se et he b e er et eb e eh e st e s se e e e s b s s e et ebe sres s en e e ene
15.5.5 SCIrEEN 4: TEMPEIGIUME ...c.vovieiiretieiese et er st sr e e ettt e h e er et b sr s e es e se e e e s s b s e et ebe e e et er nrens
NN S ot = [T =T o (RS UTOSTUURTURP
15.5.7 SCIEEN B6: COOl SEIUD ....ccvieeriietiietiiet e sttt ettt et b ettt bt et e st ee et es s st e s
15.5.8 SCIEEN 7: HEAE SELUD ....cviviie ettt e ettt et sr e et et s en et sren e s
15.5.9 SCreen 8: HUMIAITY .....cveuieeeiiet ettt ettt e e s s s e e s
15.5.10 SCreeN 9: SCREAUIE ..... .ottt ettt a et ae et e et se et entese et e neeseee e neaeseeeseneenes

16 ENHANCED LIGHTING ..ottt sttt st b sr et e et neb et en e en s

16.1 ENHANCED LIGHTING VS. LIGHTING CONTROL ....cecuuieeiitiieeiieeeeeieeeeteeeeetaeeesneeeessaeeeasseeesssseassseesassessssssssessesessssnens 16-1
D6.2  OVERVIEW .eeoinittie e e e etee e e et ee ettt e e eateeeetaeeeaesaeeeaasaesassee s st seeassseaeaseee e aseaeeasaeaesseseanssesesnssesassssensssennssaeanneesansseeentesanns 16-1
16.3 FUNCTIONS OF THE ENHANCED LIGHTING APPLICATION
16.3.1 TheLight Level Interface Cell (LLEV INTERFACE)........oo ittt et s se e 16-1
16.3.1.1 Logical COMDINAION SLIAIEgIES. ... ..ctetereeue et etesereneeresietereeneesereaseesereatesesneeeeaessessesensesessenseseseasesesnsasesesssnsenessesens 16-2

xii * Table of Contents 026-1602 Rev 3 4-11-01



16.3.1.2 Occupied/Unoccupied and AILEINEEE SELLINGS ........ccueeieireii et ee et re e e e e e enee e eneeeesseneas 16-2

16.3.2 TheBaSiC SChEAUIE CEl........cvveieeieceieeeiee ettt ettt et st e et eete e e etesabeeebaesseesreeetesaneeeseessaesaneerees 16-2
16.3.2. 1 SlAVE SCHEAUIING.....vueeviee ettt sttt et st e s s b st h e st s bt e en st e b bt n b s n e 16-2

16.3.3 The Schedule Interface Cell (SCHEDIF) ......c.uiiiiiietire sttt b bbb 16-3
16.3.3.1 LOQICal COMDINGLIONS.......ccvierieieeeeer et eseieseatse st s bes s s e ses s se e es e esebesea e s e ses s eses et se b enes e e b sen et nner e s penene 16-3

16.3.3.2 Alternate Schedule Interface COmMDINGLIONS .........ccccceiuiiiiciicecee e e sttt st ese e e sne e ennens 16-3

16.3.4 THEIMIN ON/OFF CEll ....ccvviieeeceeie ettt ettt et te e et e e st e sae e e s teseeeeabessbaeeaseesaesesesaseessaesnsensaesnnrens 16-3
16.3.5 TREPIOOL CEIl ...cccveeiee ettt ettt et ettt e eete e et e et e steeetesaseeesseessessaseestesansesnseesseesnnensaeennsenn 16-3
16.4 PROGRAMMING AN ENHANCED LIGHTING APPLICATION ...cuteiiteeiueeerteesseeeseesseesseessesasseesseesssessesssessssessssssseessenens 16-4
16.4.1 Adding Enhanced Lighting APPlICALIONS ........ccuetirieririetirereie ettt et st b e e bbb en e s 16-4
16.4.2 Changing/Configuring an Enhanced Lighting APPliCAtION ..........ccoviiiiiireee e 16-4
16.4.2.1 The Enhanced Lighting CONtrol StEEUS SCIEEN.........c.oiieeiirieiie et ireet ettt e see e et et ese s e e e e enesee e e seenan 16-4

L16.4.3 SCIEEN Li SEEUP...eeeiueetteie ettt sttt ettt h e r et e e h s e e se e e e eb e et e e bt eh et ehe er e e e es s e e e aees s en e s e e enen 16-4
16.4.4 SCreen 2: LIGNE LEVEL ..ottt ettt et et b et et et e b et bbbt eb et en et ereneenenna 16-5
16.4.5 SCrEEN 3: MIN ONJOFF ... .ottt ettt ettt ee et e e ste et e eabe e esaeeaee e st senseesaesseeereeessseanseesaeenseesnnen 16-6
SR IS v = I S (o Y= o1 £ 16-6
P16.4.7 SCrEEN 5. DALES......oo ittt et e e et e ettt e et ee e e eteeeeetaeeeaaeaeaesaeeensaeeesssaeeasseeaaseseensaesessseeeteeeesaeaenns 16-7
16.4.8 SCrEEN B: TEIMION B TES. . c.eteiete et st ete st et ete st ettt es et eb et s e bes st esea b esesbees b e sen e ses b et ehe st ebe st ebe st ebe st ebeneereneereneerenna 16-7
16.4.9 SCrEEN 7: INPULS ...ttt ettt et r st e e e s et et e h e et ebeer e s e es e seee e ne s st erenrenes 16-8
I S (O S o == TR = o o TP 16-8
L16.4.11 SCrEEN O OULPULS. ....veeeeue ettt sttt ettt r et e e se et ae b et e e be eh e s e ereseeaees s es s e et esaen e e seseeneas 16-9
17 ANALOG AND DIGITAL SENSOR SETUP ....oooioeiee ettt ettt eetee ettt s e eate s enaesneeesnaesssaenneeenaesanes 17-1
L7.1 OVERVIEW ..ottt ettt e e e et e e et e e et e e eteeeeaateaeeseeeasseaeeasaesesseeensaesesnssesesaee e nsaeeeansesesseaeensaeseesssesesnesennsaeeas 17-1
17.2 ANALOG SENSOR CONTROL ...uvecutiiituesseessesssteesesssssasseessessssesssssssssssssassessssessssssssessssssssesssessssessssssssssssesssessssesssesses 17-1
17.2.1 Cut-In/Cut-Out Set POINE CONIT Ol .....ccveeeieiitie ettt sttt et ae e e ete e saeeabeestaeeaeeesaesessesaseesseeenseesresensens 17-1
17.3 DIGITAL SENSOR CONTROL ..uvviuveeuteessueesueeastessssessessssessssssssessssssssssssessssssssessssassessssssssesssesssssssesssessssessssssssssssssnes 17-2
17.3.1 LOGiCAl COMDINGLION......cuiteiteite ettt ettt ettt ettt es e bbbt s e e se et e b s e ebe st ebe e ebeneeb e e ebeeeb e et s 17-2
17.4 SETTING UP ANALOG SENSORS....ccctttiteeeteesteeseeasseassssessesssesssssssssessssassssassesssssssssesssssssesssesssssssssssssssssessssssnsessssnans 17-2
T17.4.1 SCIEEN 1 GENEIAI ...ttt ettt et e et et e e e e ete et e es e et aesaeeessesneessseassaesaseestesansesaseeeseesnseesresnnsenn 17-2
17.4.2 SCrEEM 20 TNPULS ...ttt ettt ettt e r st e e e s s et et eh e et e ebe er e s e es e nree e ne s e erenrenes 17-3
L17.4.3  SCrEEN 4 SEIPOINTS. .. cueeeeteeetee ettt ettt ettt ettt ettt es et e e e es e ea et eb et eh et eh et eheaeeheneeheaeebeneebenbesensenenmaeenenna 17-3
17.4.4 SCrEEN 5. OULPULS.....c.ceuteieiieet ettt sttt es bt er s b e e se e es e se et et R e et b ee e e e b es s e e eaeesnen e e e e enea 17-4
RS v = g I A F= 1 1 TP 17-4
D7.4.6 SCIEEN 7: INOUICES .....ve ettt cetee ettt e et et e ettt et e ee e et e e s eeaae e e steeseesabe e s aesaeeestesanseeabesseeenseestesansesnseesseesnsensresnnsenn 17-4
L17.4.7 SCrEEN 8. BYPASS. ... ecueiriruiie it sttt st ettt ettt et sr st es e et es b et ae b e eb e s bR sh se e b es e se s e e ea s s e e eaeesnen e e e e eneas 17-5
17.5 SETTING UP DIGITAL SENSORS ....cccttiiiteeeteesteestessteessseessessesssssssssessssassssassesssssssssesssssssesssssssssssssssssssssessssssnsesssssans 17-5
T17.5.1 SCIEEN 1 GENEIAI ...ttt ettt et et e et et e e e e eteeaaeeesbe e s aesaeeetesneesatesssesenseestesansesnseesseesnsenseeennrenn 17-5
17.5.2 SCrEEM 20 TNPULS ..ottt ettt ea et e r st e e es e s et et eh et ebe eh e s e e s e nree e e s it eresrenes 17-6
17.5.3 SCreen 4: IMINS/DEIQYS .....c.veiieiieie ettt ettt ettt r e st s et s ettt et et eh et ehe e ebe st ebe e er et er et ereneenenna 17-6
L7.5.4 SCIEEN 5. PrOOF .....ooiitiieeeecieicte ettt et et ettt e eae ettt s et e s e e e sbe e e sbesabeesbbesseeebeseebesnsesesbeasbeersaeeaeee s sensenseesaeennsenn 17-7
17.5.5 SCrEEN 6: OULPULS.....ceiureiiieiet ettt ettt bt s er e sr e se e s e se et e et b et eb e sr e e s s e e et es s en e et e enea 17-7
L17.5.6 SCrEEN 8. BYPASS. ... ceueiriruiieite st iteiie sttt ettt ettt et st se e bes e et es bt h bt s bt e se e es e se st e e b s a e et esaen e erea 17-7
18 POWER MONITORING ..ottt ettt ettt ettt e e tteeeteeete e e eteeeaeestteaetaesaeessbeaeaseensesataeaseestesessseesseenseesnseenns 18-1
L8.1 OVERVIEW ..ottt ettt e e e et e e et e e eaaee e eteeeeaateaeeseeeasseaeaasaeaesseeesnsaeeesnsses assee e nsaeeeanse s sseaeensaeaeenssesesnesenssnean 18-1
LB.L.L L OQUING -rturerterenrenenteeseneeseseese e ete st esesees et es et esessesessesesseses e ses e ea s e ea b e e eh et eh et eE et eheaeeh et eheaeehere e er et er et er et enenna 18-1
18.2 SETTING UP POWER MONITORING CIRCUITS ..utiuttiiteiieeeutesssteeseesseesssssseesssesssesssesssssessssssssssssssnsessssssssessssssssssnnes 18-2
T8.2.1 SCIEEN 1 GENEIAI ...ttt et et e et et e e e e ete et e et be s s aesaeeestesseeesbearsaeeasaeasesansesaseeeseeensenateennsenn 18-2
18.3 SCREEN 2: SETPOINTS...ueetutteitteiseesseessusesseesssesssseseesssessssssssesssssssssssessssessssesssssssesssesssssessssssssssssesnsessssessssnsssesssssnnes 18-3
T18.4 SCREEN 3. INPUTS ... cttiieiie et ee ettt e et ee e ettee e e eteeeeateeeeaeeeaasseaeeasaesesseeensaeaesnsses assee e nsaeeeansesesseaeensaeaeenssesesnesennsaeean 18-3
18.5 VIEWING POWER MONITORING LOGS .....uuiiiiiieeetieie ettt ettt et te e eee e e ettt e e te e e eaeaeaeeteeeeasaesesnseesssaeeensaeeesneesennns 18-3
19 TROUBLE SHOOTING ..ottt ettt ettt e ste e eteete e et aesaeeste e s steeaeeestesabaesaeeestbesnsesssesasbeenseesssennseenneenseesnnes 19-1

Einstein BX I&0 Manual Table of Contents ¢ xiii



20 OPERATOR’'SGUIDE TO USING THE EINSTEIN.....ccciiiiiiiiiiene e e 20-1

20.1 INAVIGATION 1.etteeeutereesesteteesesses e sressesesses e se et esses e st e ehees e sea b £eeeseaseebeae e e eaeeh e e et ebe eReas e bt eee neesenses s e ne et esnen e e e eee 20-1
20.2 CHECKING BOARDS ONLINE ....c.tiititeuteteesirieetteres it sre s et sress et e see st st s ees et eaeeresesbesseseeeesses s e e et ebeeresseseere nrens 20-2
20.3 CHECKING STATUS SCREENS.....cuteititiutetteresitesearessessessessessessessssesstessas st s saessessessessssseseensssss st esesressessessessensessesssnes 20-2
20.3.1 Logging into Other Einstein Controllers on the NEtWOrK............c.oooo e 20-3
20,4 ALARMS ...ttt ettt ettt h e h et b eh e e e e e RS e R Rt SR e R e nR e Rt R e et e e e R s e et s en e ene 20-3
20.4.1 Accessing the Alarm AVISOrY LOG......coire ittt et sttt se et er et st sr et er e er e ben e seneneas 20-3
20.4.2 Viewing the Controller AQVISOIY LOG.......cccteitereeret ettt sttt s e st e e e e 20-3
20.4.3 DAIE & TiME ..ttt ettt ettt r et ettt e b et e s s ses s ea e aea e e s s e eE e eE e Rt eh R e ea et ae e R et e e e nenr e 20-4
2044 SEBEE......eeeeee ettt ettt et et e eh et eh et R R eE R eE R eE R eEeR R Rt R R e e e e e eae e neer s 20-4
20.4.4.1 Returned-To-Normal and Forced-To-NOrmal AIGIMS..........ccooiueeiieiriin e s e e 20-4

20.4.5 ACKNOWIEOGEH SEALE.......c.ectiieiieiee ettt e e ee e ee e ee e e e e e e e e 20-4
20.4.6 Property OF BOAIA/POINE .........ceieterieterie sttt sttt sttt et sttt st bt eb st bbb bbb e b sttt et se e sr e se e e 20-4
20.4.7 ACVISOrY IMESSAGE. ....c.eveueerentesenteestees et eee e eee st eae e es st eseaeeseseesesbeseaseses b et easeaessesea b e sen s e aeeh et ebentebe st ebe e erensenbenennas 20-4
20.4.8 Acknowledging, Resetting, & Clearing LOG ENFIES .......cocci ittt et 20-5

20.4.8.1 Acknowledging
20.4.8.2 Resetting
20.4.8.3  ClEBING. ... eeeveuereiereee st eesies et ete st ses e ses e ebe e 1o esehe st ses s eseae 1o eheses £t o8 eh e nea e nE e R £ R Aea R R aE e R ea e R en et e eRenea e r e e
20.4.9 Updating the Controller Advisory Log

20.4.10 Expanding AdViSOrY INFOFMBLION .......cociiieiiieie ettt ettt bbb st et et et et et e e erenbenensenennas
APPENDIX A: PRESSURE/VOLTAGE AND TEMPERATURE/RESISTANCE CHARTSFOR ECLIPSE
TRANSDUCERS & CPC TEMP SENSORS..... ..ottt ettt ettt e s e s e bbb enas A-1
APPENDIX B: ECHELON NETWORK ID CHART ..ottt st s e ebe et st et et eneensneeneneas B-1
APPENDIX C: ALARM ADVISORY MESSAGES.......cco ittt st e e e e C-1
IINDEX ..ttt ettt sttt ettt sttt et es et e et e ae st s2 e Rebes £ e82E 2R 122422t 42 n £ eE 2R £t 15 eE e RS eeHEs £ e eEeE e Rt eEeE R e eh £t et ebeRe e eeeeeneannnas -1

xiv ¢ Table of Contents 026-1602 Rev 3 4-11-01



1 Introduction

The Einstein BX series of controllers are microproces-
sor-based control systems designed to provide complete
control of HVAC systems (such as air handling units or
rooftop units), lighting, dehumidification, and other com-
ponents related to environmental control. The Einstein BX
is the controlling component of a two-network configura-
tion (both RS485 1/0 and Echelon Lonworks networks)
that includes input and output communication boards,
remote communication software, and a variety of sensors,
probes, and transducers.

The Einstein BX is primarily designed to control heat-
ing and cooling, either by direct control of an air handling
unit (connected to the Einstein BX vial/O boards) or by
using control boards mounted in rooftop units, such as the
RT-100 rooftop controller or the Advanced Rooftop Con-
troller (ARTC). Rooftop units are most commonly
grouped into zones so that several can work together to
heat or cool asingle zone within the building.

In addition, the Einstein BX includes several power
monitoring and demand control features, giving site man-
agers the tools necessary to manage power consumption
efficiently.

1.1 Einstein BX Models

The Einstein BX isavailable in two models: the BX-
300 (P/N 830-1000) and BX-400 (P/N 830-1001). The
only significant difference between the Einstein BX-300
and the Einstein BX-400 isthe total number of building
control devicesthat may be operated by asingle controller.
Table 1-1 shows the differences between capabilities for
the BX-300 and BX-400.

Eimsleim

Capabilities BX-300 BX-400
Air Handlers 6 8
HVAC Zones 32 40
Lighting Circuits 24 48
Power Monitoring | 32 circuits | 64 circuits
Power Monitoring | 16 circuits | 16 circuits
Analog Sensor 64 72
Modules

Table 1-1 - BX-300 vs. BX-400 Comparison

Capabilities BX-300 BX-400
Digital Sensor 64 72
Modules
Schedules 64 64

Table 1-1 - BX-300 vs. BX-400 Comparison

1.2 The Einstein RX

The counterpart to the Einstein BX isthe Einstein RX,
which controls refrigeration systems. The Einstein RX's
primary function isto maintain adequate temperature con-
trol for refrigerated cases to prevent spoilage and product
loss and also to maximize energy efficiency. In addition,
the Einstein efficiently operates all other systemsthat sup-
port refrigeration (including compressor racks and con-
densers) and other components not directly related to
refrigeration control, such as satellite HVAC systems, anti-
swest heaters, and sensor control modules.

1.3 Introduction to Ein-
stein Networking

1.3.1 The Einstein BX’'s I/O Net-
work

Most of the general purpose input and output commu-
nications devices required by the Einstein to control build-
ing environmental systems are connected to the Einstein
viathe 1/O Network. The /O Network is asimple R$485
three-wire connection that allows data interchange
between input boards (which read sensor values and digi-
tal closures), output boards (which carry out commands
from Einstein’s control applications), and the Einstein BX
itself.

The 1/O Network is the same thing asthe COM A and
COM D networks found on CPC’s previous generation of
controllers, REFLECS. This allows current owners of
CPC’sBuilding Environmental Control (BEC) or Building
Control Unit (BCU) controllersto easily retrofit with an
Einstein BX without need for re-wiring.

Einstein BX Models

Introduction ¢ 1-1



2

1.3.2 The Einstein BX’'s Echelon

_______________ Lonworks Network
EINSTEIN BX

BUILDING

The Einstein is also compatible with a network plat-
form called Lonworks. Thisis most commonly referred to
as “the Echelon network,” after the company who
invented the platform, the Echelon Corporation.

In general, peripherals with control functions — such
as case contrallers, rooftop HVAC controllers, and other
Einstein BX and RX units— are interconnected on the

|
1
|
|
1
|
|
1
|
1
|
|
1
|
|
16Al - \ Echelon network. These controllers do most of their own
| computation and system control, but they communicate
8RO ! with other Einsteinsto providelogging, alarm control, and
! other functions.
4AO | ¢ if B
: 2 : | EINSTEIN BX !
E O | | BUILDING
810 4 L | I I
g ‘::| 1 : :
: : ' |
8DO | i ! :
| 1 1 1
: : | :
EINSTEIN BX | ! ! !
RS485 1/0 NETWORK 1 ! I i
““““ 16Al ! #-16
26513137 ! |
8RO ! l
Figure 1-1 - Einstein BX /O Network Diagram ! |
Figure 1-1 shows the peripherals that make up the 1/0 4A0 g : g |
network: : ! E
g 8

+ 16Al - Input communication device - sends values 810 : B!
from up to sixteen analog or digital sensorsto the | 2
Einstein. l B

8DO , |

* 8RO - Relay output board - activates and deacti- ! |
: ; 1

vates up to eight devices. EINSTEIN BX | !

« 4A0 - Analog output board - contains four 0- ECHELON NETWORK, !
10vVDC anadlog outputs. Used for controllingvari- ~— }\ 7777
able-speed devices and other peripherals requiring 26513138
analog values.

» 8DO - Digital output board - contains eight outputs Figure 1-2 - Einstein BX Echelon Network Diagram

that pulse 12V DC. Ideal for use as anti-sweat heater Figure 1-2 shows the Einstein BX peripherals that
controllers. communicate across the Echelon network:

« 810 - Combination input/output board - combines * RT-100 - Rooftop control board - the inputs and
functions of 16Al, 8RO, and 4A0O boards. Includes outputs on this board allow the Einstein BX to con-
eight inputs, eight digital outputs, and two analog trol asingle rooftop control unit (RTU). The RT-
outputs. 100 mountsinside an RTU enclosure and controls

heating, cooling, and fans.
» ARTC - Advanced Rooftop Controller - the ARTC

isa control board that mounts in a rooftop unit and * 16Ale- Echelon-based input communication device
controls heating stages, cooling stages, dehumidifi- - sends values from up to sixteen analog or digital
cation, and air damper control for a single rooftop sensorsto the Einstein.

unit. + 8ROe - Echelon-based relay output board - acti-
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gmslein
vates and deactivates up to eight devices. supported by severa different CPC publications. All of the
1.3.3 Interconnection With Other publications listed below can be ordered by contacting

CPC.
Einsteins . Einstein BX User’s Guide (P/N 026-1602) - The

Inlarge installations where more than one Einstein BX manual you are currently reading. The User’s Guide
is present, or where Einsteins are controlling both refriger- covers hardware installation, network setup, and
ation and building HVAC systems in the same site, the important operator functions such as viewing status
Einsteins share information with each other across the screens or logs, and performing bypasses and over-
Echelon network. rides.

Figure 1-3 shows an example of a possible Einstein The software programming section in the User’s
control system along with the necessary periphera control Guideis designed to quickly guide you through
and communication devices. This diagram shows an Ein- setup of the most simple and vital environmental
stein RX and its related components connected to an Ein- control applications (such as HVAC zones or air
stein BX and its related components. handling units). Several configuration options that

are less commonly used will not be covered in this
manual. For information about these advanced con-

EINSTEIN RX EINSTEIN BX trol functions, see P/N 026-1604, Einstein BX Pro-
REFRIGERATION BUILDING grammer’s Reference Guide.

- - « Einstein BX Programmer’s Reference Guide (P/N
026-1604) - The Programmer’s Guide covers al
Einstein applications and &l configurable optionsin
each application. Thismanual isdesigned to aid the
programmer who is aready familiar with program-

ming the Einstein BX and who wishes to enable

16Al 7T16Al certain advanced features or control strategies
(Scheduled for release in April 2000).
8RO 8RO « Router and Repeater | nstallation Guide (P/N 026-
1605) - If you have alarge site with 64 or more
4A0 »-4A0 devices on the Echelon network, you might require
e " g — the use of arouter or repeater to properly set up
g é your Echelon network. The Router and Repeater
810 g 8 p8io Installation Guide will help you determine when a
g E router or repeater should be used, how and whereto
8DO | 3 g 8DO set it up, and how to configure the Einstein(s) on
= the network to interact with the router or repeater.
—
LEGEND ARTC « Peripherals Manual (P/N 026-1701) - The Periph-
[ RS485 I/0 Network eras Manual givesimportant installation informa-
Bl Echelon Network tion about sensors, transducers, thermostats, and
26513121 other essential itemsthat are a part of every CPC
: control network. The Peripherals Manual is not nec-
Figure 1-3 - Einstein RX/BX Network essary for field installation instructions (these are

given in the User's Guide); however, it may be a
useful reference for contractors and OEMs who
reguire more information about a specific periph-

1.4 Einstein Documenta-

ti on eral.
» SS-100 Serial Server Installation Guide (026-

The Einstein RX and BX controllers are among the 1607) - The SS-100 is a communications device
most versatile and customizable control system products that allows TCP/IP connection with an Einstein via
available on the market. Because of the enhanced capabili- the serial port. This manual shows how to configure
ties of the Einsteins, programming, installation, and opera- the SS-100 and enabl e the Einstein to communicate
tion of Einstein and its accompanying peripherals are over TCP/IP.
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» NetCom Card I nstallation Guide (026-1608) - The
NetCom Card is a communications device that
allows TCP/IP connection with an Einstein viathe
PC-104 slot. This manual shows how to configure
the NetCom Card and enable the Einstein to com-
municate over TCP/IP.
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2 Hardware Overview

This section gives an overview of the Einstein, the
hardware, and how it communicates acrossthe 1/0 and
Echelon networks to control an entire system.

2.1 Einstein Processor

LEGEND
Power Terminals (24VAC Class 2 only) | 6| Service Button

1

2| RS 485 Termination Jumpers (J2,3,4) | 7| Reset Buttons (2)
3| 1/O Network Connection 8| Lithium Battery

4| Echelon Network Connectors (2) 9| PC-104 Slot

5| Termination Jumpers (J16,17)

26502038

Figure 2-1 - Einstein Circuit Board

The Einstein BX (Figure 2-1) primarily interacts with
refrigeration system components, such as compressor
racks, condensers, and refrigerated cases. |n addition, the
Einstein RX provides extensive sensor control, logging,
and graphing features that allow the user to view accurate
real-time information about system conditions.

Specifications

Hinged Box:
Base 12.012" W x 12.690" H x 3.5" D
Door: 12.312" W x 13.040" H x 0.5" D

Dimensions

Flush Mount:

Base: 12.012" W x 12.690" Hx 3.5" D
Mtg Plate: 12.312” W x 12.990” H x 0.090" D

Operating
Temp

32°F to 120°F (0°C to 49°C)

Storage Temp | -40°F to 150°F (-40°C to 66°C)

Operating 5% - 90% RH non-condensing at 90°F
Humidity

Storage 5% - 100% RH
Humidity

Power 24 VAC +20%, 50/60 Hz, class 2

Table 2-1 - Einstein Specifications

2.2 Associated Circuit
Boards

2.2.1 16Al

®
e
@
)
4/
)
*
g
®

LEGEND
1| AC Input Power Connection 5| Address and Baud Rate Dip Switch
2| 1/0 Network Connection 6| Input Connections
3| LED Power Indicator 7| Output Power Connection
4| Termination Resistance Jumpers 8| Input Dip Switches

28501001

Part #s Einstein Model Descriptions
831-1001 | BX-400 Controller with LCD & keypad
831-1011 | BX-400 Controller without LCD & keypad
831-1021 | BX-400 Flushmount with LCD & keypad
831-1031 | BX-400 Flushmount without LCD & keypad
831-1000 | BX-300 Controller with LCD & keypad
831-1010 | BX-300 Controller without LCD & keypad
831-1020 | BX-300 Flushmount with LCD & keypad
831-1030 | BX-300 Flushmount without LCD & keypad

Table 2-1 - Einstein Controller Part Numbers and Descriptions

Figure 2-2 - 16Al Analog Input Board

The 16A1 Analog Input Board (P/N 810-3011) is capa-
ble of receiving input signals through any of 16 two-wire
input connections. The board receives either digital or ana-
log data from sensors wired to any of the 16 input connec-
tions located on the board. Input definition screens within
the Einstein allow the user to define each input for refrig-
eration and building environmental control.

Einstein Processor
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The 16Al Board is designed with several features that
make it easy to install, wire, and configure. Thesemain
user interface features are shown in Figure 2-2.

2.2.2 The 8RO Relay Board

The 8RO (P/N 810-3005) board is a general -purpose
board used to connect an Einstein to any of eight standard
control relay outputs.

To function, the 8RO board must be connected through
either the Echelon network or the RS485 1/0 network to
the Einstein. When properly installed, the 8RO receives an
electrical impulse from the Einstein, which either opens or
closes any of eight contact relays. Output definitions
within the Einstein alow the user to configure the 8RO
board to interact with any refrigeration system or environ-
mental control component.

The 8RO board isthe direct link between the Einstein
and component operation. Information gathered by the
controller from theinput boardsis checked against current
stored set points. If differences in the received input data
and the set point information are detected, asignal iseither
sent to the proper 8RO relay, or an existing signal isdis-
continued. Through the use of thisrelay signal, control
functions that can be properly maintained by a simple con-
tact closure sequence are effectively operated by the Ein-
stein.

Like the 16A1 input board, the 8RO board is easily
installed and operated within the CPC network environ-
ment because of its straightforward design. Several of
these features are shown in Figure 2-3.

2

2.2.3 4A0

The 4A0 Analog Output Board, (P/N 810-3030) (Fig-
ure 2-4) is configured with four analog output connections
that provide avariable voltage signal to any of four analog
devices that may be controlled by a single Einstein.

)

()
s
2 3
| @
@*
)
-4

LEGEND
1| AC Power Input Connection 5| Address and Baud Rate Dip Switch
2| 1/0 Network Connection 6| Analog Outputs (4 places)
3| LED Power Indicator 7| Divider Circuits (4 places)
4| Terminating Resistance Jumpers

26501007

I 10.00 |

LEGEND
AC Power Connection 6 | Fail-Safe Dip Switch
1/0 Network Connection 7 | Output Connection (8 places)
Power/Receive LED 8 | Relay Fuses (8 places)
Termination Resistance Jumpers 9 |LED Relay Indicators (8 places)
Address and Baud Rate Dip Switch

g |WN =

26501106

Figure 2-3 - 8RO Relay Output Board

Figure 2-4 - 4A0 Analog Output Board
2.2.4 810 Combination Input/Out-
put Board

The 810 Combination Input and Output Board (P/N
810-3061) is a communication board designed to provide
input and output functions within the same board when
space restrictions do not allow for installation of dedicated
boards. The 810 has input and Form C relay output con-
nections for monitoring of sensors and control of loads.
The 8l0 isshownin Figure 2-5.
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LEGEND
1| Termination Resistance Jumpers 8| Output Connections (8 places)
2| LED Power Indicator 9| Input Connections
3] I/0 Network Connection 10| Analog Outputs
4| Fail-Safe Dip Switch 11| Input Type Dip Switch
5| LED Output Indicators 12| Power Output Connection
6| Network Address Rotary Dials 13| AC Power Input Connection
7| Relay Output Fuses (under cover) 14| 4A0 Enable Jumper (JU4)

26501010

LEGEND
1] AC Input Power Connection 5| Network Address Rotary Dials
2| LED Power Indicator 6| Fail-Safe Dip Switch
3| I/0 Network Connection 7| LED Output Indicators
4| Terminating Resistance Jumpers 8| Digital Output Connections

26501042

Figure 2-6 - 8DO Digital Output Board

Figure 2-5 - 810 Combination Input/Output Communication
Board

2.2.5 8DO Digital Output Board
and PMAC II Anti-Sweat Controller

For control of anti-sweat heaters, CPC supplies the
8DO Digital Output board (P/N 810-3050). The 8DO has
eight outputs which may pulse up to 150mA at 12VVDC.

Since the 8DO is primarily designed to control anti-
swest heaters, the 8DO is the heart of CPC’s Pulse Modu-
lated Anti-Sweat Control (PMAC I1) panel. The PMAC 11
(P/N 851-1000) provides 16 channels of anti-sweat control
circuitry. The PMAC Il panel combinesthe 8DO with
high-capacity relaysin asingle enclosure, providing 256
total amps of anti-sweat heater operation.

The 8DO isshown in Figure 2-6. The PMAC Il is
shown in Figure 2-7.

Figure 2-7 - PMAC Il Anti-Sweat Control Panel

2.2.6
ler

The Advanced Rooftop Controller (ARTC) (P/N 810-
3060), shown in Figure 2-8, is astand-alone version of the
810 board, and is used to control rooftop HVAC units. The
ARTC controls all functions of the HVAC rooftop control
based on set points established within the Einstein.
Because the ARTC is configured with a Random Access
Memory (RAM) chip, microprocessor, and flash memory,
it can continueto perform al controlling functions even
when communication to the Einstein islost. Furthermore,
this same configuration allows the controller to download
the most recent control set points to the Einstein after
communication is reestablished.

Advanced Rooftop Control-

Similar to the Einstein, the ARTC has various memory
chipsthat are preprogrammed with default set points. The
ARTC iscapable of operating arooftop unit as soon as the
ARTC has been wired to an RTU and a single space tem-

Associated Circuit Boards
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perature probe. Set points may be atered at any time from
the hand-held terminal and are valid until a connection be-
tween the ARTC and Einstein is made.

The ARTC monitorsinput data from sensors connected
directly to it, and receives additional input data routed
through the Einstein from sensors connected to other
ARTCsor input boards.

2

LEGEND
1| Termination Resistance Jumpers 9| Relay Output Fuses (under cover)
2| LED Power Indicator 10| Pre-Defined Output Connections
3| I/O Network Connection (8 places)
4| Hand-Held Terminal Jack RJ11 11| Pre-Defined Inputs
5| Flash Memory Chip 12| Analog Outputs
6| Fail-Safe Dip Switch 13| Input Type Dip Switch
7| LED Output Indicators 14| Output Power Connection
8| Network Address Rotary Dials 15| AC Power Input Connection

26501022

2.3.1 The 16Ale

LEGEND
1/Echelon In 7 |Inputs 1-8
2|Echelon Out 8| Status LED
3|Power 9| Network LED
4|Node ID 10 Service Button
5| Inputs 9-16 11/ Service LED
6| Voltage Outputs

26501112

Figure2-9 - 16Ale

The 16Ale (P/N 8000-4010) is an Echelon-based input
board similar in function to its I/O network counterpart,
the 16Al (see Section 2.2.1). The 16Ale receives input
signals through any of 16 two-wire connections. The
board receives either digital or analog data from sensors
wired to any of the 16 input connections located on the
board.

2.3.2 The 8ROe

Figure 2-8 - ARTC Advanced Rooftop Controller

2.3 The Echelon® Net-

work

The Einstein may communicate with other Einsteins
and with certain compatible 1/0O devices viathe Echelon
network.

Instead of having one or more parent controllers

receiving data and sending commandsto alimited number
of 1/O boards, as is the case with the RS485 network, the

Echelon network allows all compatible controllersand 1/0
boards to actively communicate with each other. Asa

result, the Echelon network allows for many communica-
tion options that the RS485 cannot provide.

LEGEND
1|Echelon In 6| Output LEDs (8)
2|Echelon Out 7| Status LED
3|Power 8 |Network LED
4 |Network Failsafe |9 Service Button
5|Form C Outputs (8)|10 Service LED

Figure 2-10 - 8ROe

The 8ROe (P/N 810-4010) is an Echelon-based input
board similar in function to its I/O network counterpart,
the 8RO. The 8ROe board is the direct link between the
Einstein and component operation. Information gathered
by the controller from the input boards is checked against
current stored set points. If differencesin the received
input data and the set point information are detected, a sig-

2~4 ¢ Einstein BX I&0 Manual

026-1602 Rev 3 4-11-01



Eimsleim

nal is either sent to the proper 8ROe relay, or an existing
signal isdiscontinued. Through the use of thisrelay signal,
control functions that can be properly maintained by a
simple contact closure sequence are effectively operated
by the Einstein.

The 8ROe features Form C contacts for wiring outputs
as either normally open or normally closed. Fail-safe dip
switches on the 8ROe allow the installation technician to
specify the desired state of each relay in case of communi-
cations|oss.

The Echelon® Network
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3  Hardware Mounting

This section of the manua shows how a Einstein and
each of the individual Einstein components are mounted.

3.1 The Einstein

3.1.1 Location

The Einstein should be mounted in aroom with an
ambient temperature between 32°F — 120°F (0°C —
48.9°C) with arelative humidity of 0-95% (non-condens-
ing at 90°F).

3.1.2 Mounting

The Einstein comes in two different enclosure styles.
The hinged box body style is designed to be mounted
against awall, and the flush mount body style is meant to
be mounted inside a door or panel with the front mounting
plate flush with either the front or the back of the mount-
ing surface.

3.1.2.1

The Hinged Box enclosure is meant to be mounted
against awall using the four mounting holes at the rear of
the enclosure. These holes are accessible without any
removal of boards inside the enclosure. Figure 3-1 shows
the dimensions of this enclosure and the location of the
mounting holes.

Hinged Box

Second, the unit may be mounted entirely inside the wall
with the front plate bolted against the back of the surface,
so that the front of the unit is visible through the holein
the wall.

In both cases, you will need to cut arectangular hole
into the mounting surface 11.8" high by 11.11” wide (30
cm high by 28.22 cm wide). Once this holeis cut, mount
the unit as desired using the six outer mounting holes
shown in Figure 3-2.

| 12317 |

° o

S—
3.50”‘-!

FRONT PANEL

RIGHT
° /' SIDE
rowT VIEW

13.00"

6.66" 4:‘
©

El

H
11.80'

@ 0.200"
TYP 6 PLACES

35" 26502030

ite(m 0.35"

i 12.01" i

=
hs
.
-

11.26

ENCLOSURE BASE
(FRONT, W/O DOOR)

1269
1104

ENCLOSURE BASE
~ (LEFT SIDE)
DOOR
13.04'

-
i
—

LI

26502029

Figure 3-1 - Eingein Hinged Box Mounting Dimensions
3.1.2.2  Flush Mount

The Flush Mount enclosure bolts against a surface
using the six mounting holes shown in Figure 3-2. This
enclosure may be mounted in either of two ways. First, the
back side of the mounting plate against the front of the
wall, with the Einstein processor board recessed into a
hole in the mounting surface (as shown in Figure 3-2).

Figure 3-2 - Einstein Flush Mount Mounting Dimensions

3.2 Mounting I/O Boards

The 16Al, 8RO, 8DO, 4A0, 810, and ARTC boards
are usualy installed by the refrigeration or building equip-
ment manufacturer. Therefore, the installer need only
make the necessary connections between the Einstein and
the cases, condenser boards, and/or HVAC units.

In some instances, an installer may be required to
mount an /O board. There are no restrictions on the loca-
tion of these boards; however, for ease of network config-
uration, it is recommended that the boards be located
adjacent to the Einstein. 1/O boards may be mounted with-
out an enclosure, but they should be mounted in alocation
that is not easily accessible to avoid tampering or damage.

3.2.1 Single/Double Enclosure
Mounting for 1/0 Boards

The Single enclosure and Double enclosure is supplied
with 4 mounting holes in the rear panel of the enclosure.
The mounting holes can be accessed without removing
any of the boards inside the enclosure. Figure 3-3 shows
the enclosure dimensions and weight for the Single enclo-
sure. Figure 3-4 shows mounting dimensions for the Dou-
ble enclosure. When mounting boards inside the
enclosure, refer to Figure 3-6 for mounting dimensions

The Einstein
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for the 16Al, 8RO, and the 8DO.

2

4.25"

?0.25
TYP2PL—J !
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TYP2PL

SINGLE ENCLOSURE
(REAR OF ENCLOSURE)

12.00"
WEIGHT: 12 LB. 00
1.00"
TYP 4 PL
?0.25 . ,
TYP2 PL ~_. 1.00" o
1 TYP 4 PL :
‘ 26501039
Figure 3-3 - Single Enclosure Mounting Dimensions
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26501012

Figure 3-5 - Weather Resistant Enclosure

3.2.3 16Al, 8RO, 8DO, and 4A0
Boards Without Enclosures

16Al, 8RO, and 8DO boards not supplied with an
enclosure are supplied with a snap-track for easy installa-
tion. The insulation sheet and 1/0 board must be removed
from the track before the track is mounted. The snap-track
is mounted using the 0.1875” mounting sots. Figure 3-7
shows this installation procedure.

Figure 3-6 provides mounting dimensions for the
16Al, 8RO, and the 8DO boards. Figure 3-8 provides
mounting dimensions for the 4A0.

Figure 3-4 - Double Enclosure Mounting Dimensions

3.2.2  8IO/ARTC Weather Resis-
tant Enclosure Mounting

The 810 Combination Input/Output Board and
Advanced Rooftop Control boards are generally supplied
with aweather resistant enclosure.

The weather resistant enclosure is supplied with 4
mounting holes on flanges at the top and bottom of the
enclosure. The mounting holes can be accessed without
removing any of the boards inside the enclosure. Figure 3-
5 shows the enclosure dimensions and weight.

10.00"
| 475" |
H TYP 2 PL | \
4,_.43_ ....................... —d} _______________________ : L -
T ., i : 3\_& 0.218"
Rl I 16AI1/8RO/8DO BOARD ) R
3.50" ! WEIGHT: 0.50 LB. !
B O o] -

26501055

Figure 3-6 - 16A1/8RO/8DO Mounting Dimensions
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1. REMOVE THE 16Al OR 8RO BOARD
AND THE INSULATOR FROM THE
SNAP-TRACK.

2. MOUNT THE SNAP-TRACK USING
THE .1875" SLOTS PROVIDED.

. OFERAIONOF THEBOARD
; IO THG WELATCR
Yormsuemy COSTRATY 4D
ey MY CALSE SEROUS
OMMACE TE THE 3070,

3. REINSTALL THE INSULATOR
IN THE SNAP-TRACK.

4. REINSTALL THE 16Al OR 8RO BOARD
IN THE SLOTS IN THE SNAP-TRACK.

8.50'
4.50"
R o]
B , |
! ‘ !
| | |
3 i : 6.50"
500 i 8I0/ARTC BOARD w
§ WEIGHT: 0.50 LB. 1 -
I I
i | i
| | |
T [ —— . |
| |
o e e f—
\E 0.156
TYP 6 PL 26501013

26501040

Figure 3-7 - 4A0, 8RO, or 16Al Snap-Track Installation
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4007 1 4A0 BOARD TYP 4PL
1
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J | :
_. 4} ....................... O -}
’ ' 26501009

Figure 3-9 - 8I0/ARTC Mounting Dimensions

3.2.3.2 4AO Boards Without Enclosures
Mounting

4A 0O boards not supplied with an enclosure are sup-
plied with asnap-track for easy installation. Theinsulation
sheet and 1/0 board must be removed from the track, and
the track mounted using the 0.1875" mounting slots. Fig-
ure 3-7 shows this installation procedure for 16Al and
8RO bhoards. Installation for the 4A0 board isidentical.
Figure 3-8 provides mounting dimensions for the 4A0O
board.

3.3 Mounting the Internal
Modem

WARNING!

Power down the Einstein before plugging the modem
into the PC-104 dot. Failure to do so can damage the

modem and void the warranty.

Figure 3-8 - 4A0 Mounting Dimensions

3.2.3.1 8I0s/ARTCs Without Enclosures
Mounting

810 and ARTC boards not supplied with an enclosure
are supplied with 0.500” long metal stand-off dowels that
are pressed into the mounting holes in the board. Figure 3-
9 shows the mounting dimensions for the 810 and ARTC
boards.

The Einstein’s internal modem mounts in the PC-104
dlot located at the bottom center of the Einstein processor
board (See Figure 3-10)._Disconnect power to the unit,
and carefully plug the male pins on the back of the modem
card into the Einstein’s PC-104 slot. Use the standoffs and
screws supplied with the modem card to secure the card to
the processor board, as shown in Figure 3-10. When fin-
ished, restore power to the Einstein.

Mounting the Internal Modem
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2

EINSTEIN
PROCESSOR
BOARD

MODEM (14.4k or 33.6k)

26501087

near the external repeater enclosure. Make sure there will
be enough space next to the repeater to mount the trans-
former.

Figure 3-10 - Mounting the Internal Modem Board

3.4

Repeaters are used to extend the maximum length of a
segment of Echelon cable, or to act as a bridge between
two devices that are farther apart than the cable’'s maxi-
mum node-to-node distance. CPC offers two versions of
the repeater; an internally mounted repeater (P/N 832-
1000) and an external repeater that comesin an enclosure
(P/N 832-1010).

3.4.1 Mounting for Internal
Repeaters

Mounting Repeaters

The internal repeater plugs directly into the PC-104
dlot on the Einstein processor board. The repeater is sup-
plied with four metal stand-offsthat are used to mount the
repeater on to the processor board. The internal repeater is
physically similar to the internal modem; refer to the dia-
gram in Figure 3-10 for mounting instructions.

3.4.2  Mounting for External
Repeaters

Externa repeaters are mounted within an enclosure.
The mounting bracket at the bottom of the enclosure has
two 0.156” bolt holes on either side. Use the bolt holes to
mount these repeaters in the field as necessary.

When mounting external repeaters, keep in mind that
they require a 24VAC Class 2 power source in order to
operate. Thiswill likely require atransformer such as P/N
640-0041 (110V) or P/N 640-0042 (220V) to be mounted

4.170*
1.75"

RN

R0.156
TYP 2 PLACES

EXTERNAL

REPEATER

5
C (TOP OF OIS
ENCLOSURE)

3.95"

0.50" 3.64" 0.50"

26501084

Figure 3-11 - External Repeater Enclosure Dimensions

3.5 Sensors and Transduc-
ers

3.5.1

3.5.1.1

Inside temperature sensors are supplied within awall-
mounted enclosure for attachment to a standard switch
plate.

The temperature sensor should be located in a central
location—within the zone to be measured—away from
doors, windows, vents, heaters, and outside walls that
could affect temperature readings. In addition, the sensor
should not be mounted above other sensors that generate
heat during operation (such as relative humidity sensors).

The indoor temperature sensor should be between 4
and 6 feet from the floor.

3.5.1.2

Mount the sensor using the screws provided as shown
in Figure 3-12.

Inside Temperature Sensor

Location

Mounting
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Figure 3-12 - Inside Temperature Sensor Mounting

3.5.2 Outside (Ambient) Tempera-
ture Sensor

3.5.2.1

The outside or ambient temperature sensor should be
located on the north side of the building, preferably under
an eave to prevent sun-heated air from affecting the tem-
perature of the sensor.

3.5.2.2

The temperature sensor may be mounted using any
standard tubing clamp. CPC a so offers an aluminum
cover and clamp (P/N 303-1111) which may be mounted
as shown in Figure 3-13 (fasteners are not provided).

Location

Mounting

Eimsleim

3.5.3 Insertion Temperature Probe

3.5.3.1

The 12-inch insertion temperature probe may be used
to monitor temperature in either the supply or return air
ducts of the AHU or RTU.

3.5.3.2

Theinsertion probe may be mounted in any orientation
within the duct as long asthe probeisintheair flow of the
duct. The probe housing should be secured using self-tap-
ping screws. A 0.250” diameter holeis reguired for the
probe. Figure 3-14 showsthe installation of the insertion
probe (self-tapping screws are not provided).

Location

Mounting

'd

e

26508012

26509018

Figure 3-13 - Outside Temperature Sensor with Cover and
Clamp

Figure 3-14 - 12-Inch Insertion Probe Mounting

3.5.4 Supply and Return Air Sen-
sors

In addition to the 12-inch insertion temperature probe,
CPC uses the same temperature sensor used for outside
and inside temperature to monitor supply and return air
temperature. When used in this application, the sensorsare
supplied without enclosure covers. The sensors should be
mounted directly in the air stream of the supply or return
air duct. The sensors are not supplied with any mounting
hardware for this application.

3.5.5 Humidity Sensors and Humi-
distats

3.5.5.1

The indoor relative humidity sensor should be
mounted in a central |ocation within the zone to be mea-
sured, away from doors, windows, vents, heaters, and out-
side walls that could affect temperature readings. The
sensor should be between four and six feet from the floor.
Note that this sensor generates a small amount of heat;
therefore, do not mount temperature sensors directly
above RH sensors.

Indoor RH Sensors

Sensors and Transducers
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Mount the sensor as follows:

1. Remove the two screws from the sides of the
enclosure, and remove the cover.

2. Mount the sensor to the wall using the two
mounting holes near the flattened corners of the
mounting plate (as shown in Figure 3-15).

3. Replace the cover and the cover mounting
screws.

2

2-1/16"
(5.24 cm)

L

3-1/8"
(7.94 cm) 1-5/8"
(413 cm)

INDOOR MOUNTING DIMENSIONS

26509027

S

3-1/2"

(8.89 cm)

(11.43 cm)

26509028

Figure 3-15 - Indoor RH Mounting Dimensions
3.5.5.2 Outdoor RH Sensor

When mounting outdoors, point the transmitter down
so that water does not collect in the sensor cavity.

The outdoor sensor should be mounted in a sheltered
area, preferably on the north side of a building under an
eave. This prevents sun-heated air from rising up the side
of the building and affecting the relative humidity at the
Sensor.

Mount the sensor using the two screw holes shown in
Figure 3-16.

Figure 3-16 - Outdoor RH Sensor Mounting Dimensions

3.5.6 Dew Cell Dew Point Probe
3.5.6.1

The Dew Cell Dew Point Probe should be located 4 to
6 feet from the floor with the probe pointing up. Itis rec-
ommended that the Dew Cell Dew Point Probe be mounted
in an areawhere it will be exposed only to minimal
amounts of dust.

3.5.6.2 Mounting

Mount the probe using the standard switch cover sup-
plied with the unit as shown in Figure 3-17.

Location

3-6 ¢ Einstein BX I&0 Manual

026-1602 Rev 3 4-11-01




Eimdloin

v

26509008

Figure 3-17 - Dew Cell Dew Point Probe Mounting
3.5.7 Light Level Sensor

3.5.7.1

The Light Level Sensor should be located facing away
from direct sunlight, preferably facing north in the North-
ern Hemisphere or south in the Southern Hemisphere.

3.5.7.2 Mounting

The light level sensor is not supplied with mounting
hardware. The sensor should be mounted horizontally
through the knockout of a standard weather-resi stant junc-
tion box. Figure 3-18 shows a typical mounting configura-
tion.

Location

I 26509014

Figure 3-18 - Light Level Sensor Typical Mounting
3.5.8 Leak Detection

CPC supplies the Infrared Leak Detector System asa
stand-alone unit that monitors refrigeration leaksin up to
sixteen zones. Consult 026-1304, Infrared Leak Detector
Installation and Operation Manual, for mounting and in-
stallation instructions.

3.5.9 Power Monitors

CPC uses standard off-the-shelf power monitors for
power monitoring. Installation instructions supplied with
monitoring units should be used for both the watt-hour
transducer and the transducer power supply.

Sensors and Transducers
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4 Hardware Configuration

4.1
stein

Setting Up The Ein-

LEGEND
Power Terminals (24VAC Class 2 only) | 6| Service Button

1

2| RS 485 Termination Jumpers (J2,3,4) | 7| Reset Buttons (2)
3| 1/O Network Connection 8| Lithium Battery

4| Echelon Network Connectors (2) 9| PC-104 Slot

5| Termination Jumpers (J16,17)

26502038

Figure 4-1 - Einstein Circuit Board

Open up the case (if box-mounted) and remove the alu-
minum cover to expose the main circuit board.

4.1.1 Power Input Jack

Starting at the top right side of the board, thefirst plug
isthe 24 VAC input. This must terminate into the power
supply transformer.

Einstein requires 24VAC Class 2 power, which is sup-
plied by a non-center-tapped Class 2 transformer.

CPC supplies two transformers that may be used to
power Einsteins: onefor use with 110VAC (P/N 640-
0041), and one for use with 220VAC (P/N 640-0042).
Both transformers are rated at 50VA, and each will power
one Einstein unit.

4.1.2 RS485 Jumpers

The R$485 termination jumpers (J2, J3, and W) are
used to terminate the devices at the beginning and end of
an R$485 network. Normally, the Einstein is the beginning
of all R$485 1/0O networks, so all three of these jumpers
should be set to the UP position.

4.1.3 RS485 Port

Below the statuslight isthe RS485 Network plug. This
iswhere all 1/0 boards (except the case controllers and
rooftop controllers) are connected.

4.1.4 Echelon Network Connect

The next two jacks are the Echelon network plugs. One
isinput and the other is output (both will work each way).
These plugs are the connection to the Case Controller
(CC-100), the Rooftop Controller (RT-100), the Evapora-
tor Stepper Regulator board (ESR8), and other Einsteins.

4.1.5 Echelon Jumpers

The two Echelon jumpers (J16 and J17) are located
next to the two Echelon network ports. One Einstein per
network segment must be terminated. For small networks
below 64 nodes, this means one Einstein must be termi-
nated and the rest unterminated. In large installations with
one or more routers, one Einstein on each side of the
router must be terminated.

Setting Up The Einstein
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EINSTEIN INSTALLATION GUIDE

—

110 VAC, 50VA
P/N 640-0041

@ CLASS 2 POWER

220 VAC, 50VA

| P/N 640-0042
YELLOW 14 AC- YELLOW 4 VAC-
0 ® 0
— GND @ CLASS 2 POWER GND
YELLOW24 VACH+ YELLOW24 VAC+

7

77

77

1. Connect power transformer to the
Einstein.

2. Connect Einstein to the RS485 1/0
Network.

3. Set RS485 termination jumpers UP if
at either end of a daisy chain.
Otherwise, set jumpers DOWN.

4. Connect Einstein to the Echelon
network.

5. One Einstein should be terminated
for every group of up to 64 nodes (as
divided by router). Terminate by setting
both jumpers UP. Otherwise, set
jumpers DOWN.

SHIELDED TWISTED PAIR
e BELDEN #8641
\\ OR EQUIV.

WIRE + to +
WIRE 0V to OV
WIRE - to -

@ JU1 JU2 JU3

JU1Ju2 Jus

i Bl gt

DAISY CHAIN CONFIGURATION
SET TERMINATING JUMPERS:

CABLE TYPE:
Level IV, 22 AWG
Connect Air P/N W221P-1003
Non-Plenum
P/N W221P-2002
Plenum

DAISY-CHAIN CONFIGURATION

J16 417
[ NO TERMINATION

—
=
=)
[
=
~

DAISY-CHAIN
TERMINATION
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4.2 The I/0 Network

Each Einstein controller may connect with up to 31
input and/or output boards via the R$485 network. This
network is used by the Einstein to read datafrom the input
boards and to send commands to the analog and digital
output boards. Case controllers and rooftop controllersare
not part of the RS485 Network.

4.2.1 Wiring Types

CPC specs Belden #8641 shielded twisted pair cables
for use as 1/0 network wiring (or Belden #82641 and
Belden #88641 for plenum installations).

If the recommended cableis not availablein your area,
be sure the wiring meets or exceeds the following specs:

Eimsleim

Shielded? Yes
Conductor Type Twisted Pair
Gauge 18 - 24 AWG

Capacitance between
signal wires

31 pF/ft or less

Capacitance between
signal and shield

59 pF/ft or less

Nominal Impedance 120Q+50Q

Table 4-1 - R$485 1/0 Network Wiring Specifications

4.2.2 Daisy Chains

The R$485 Input/Output (1/0) network connects all
input and output communication boards together in asin-
gle open communications loop. Thisloop, or "daisy
chain," connects the Einstein to multiple input and output
communication boards, and terminates at the last input or
output board on the network. A diagram of this network
arrangement is shown in Figure 4-2.

1/0 NETWORK

CPC
CONTROLLER\

> _INPUT OR OUTPUT

BOARD

26513041

Figure 4-2 - 1/0 Network Configurations

4.2.3 Network ID Numbers

Each device on an R$485 segment has either anetwork
dip switch or rotary dials that must be used to assign the
board a unique network 1D number.

The network 1D number makes a board unique from
other boards on the network of the same type. This allows
Einstein to find it and communicate with it easily.

Boards of the same type should be numbered in
sequence, starting with one and continuing with two,
three, and so forth. For example, if a segment contains
four 16Al boards and five 8RO boards, you should hum-
ber the 16Als one, two, three, and four; and the 8ROs one,
two, three, four, and five. The same should be done with
multiple 4A0 and 8DO boards, and IRLDS leak detection
units.

For all boards except 810, 8DO, and ARTC boards, the
network dip switch labeled S1 (or S3 for the 16A1 board)
is used to set the unique board number of the unit and the
baud rate. The 810, 8DO, and ARTC userotary dialsto set
the board number of the unit.

Refer to the Installation Guide pages at the end of this
section of the manual for information on how to set board
numbers.

4.2.3.1 Numbering the 810 Boards

When it comes to network numbering, the 810 Combi-
nation | nput/Output board is a special case. It is actually a
combination of threetypes of CPC boards: the 8 inputsare
configured like a 16Al, the 8 relay outputs are configured
like an 8RO, and the two anal og outputs are configured
likeadAO.

When an 810 is present on the network, it must be
treated like all three board types. Therefore, when number-
ing 810s, you must number theinput side of the board as if
it werea16Al, and you must number the output side of the
board asif it were an 8RO.

The two anal og outputs, when enabled, are considered
a4AO0 board that isfixed as board #1. Therefore, if an 810
is using analog outputs AND 4AOs are present on the net-
work, you must start numbering the 4AOs as #2, and then
#3, #4, etc. Consequently, since each 810 is hard-wired to
actas“4A0 #1”, you may not have two 8Os with enabled
analog outputs on the same network segment.

When the 81O is not using its analog outputs, ajumper
on the board may be removed to disable them, in which
case the 810 is not considered a 4A0 board.

Figure 4-3 provides a graphic representation of board
numbering for two 16Als, three 8ROs, and two 81 Os.

The I/0 Network

Hardware Configuration ¢ 4-3



2

BOARD NUMBER
/ BOARD TYPE
1

m 4/5
[ 8RO [ 810}

213 3
80 | [16Al]
26501054

Figure 4-3 - Network Device Numbering
4.2.3.2 Numbering ARTC Boards

The ARTC boards, like the 810 boards, use rotary dial
switchesto set their number on the 1/O network. However,
the ARTC does not have to have separate input, output,
and analog numbers as the 810 does -- ARTCs have asin-
gle board number from 1 to 31. This board number is set
using rotary dial switches S1 and S2, with S1 representing
the "tens' digit of the number, and S2 representing the
"ones' digit. For example, to set an ARTC to be board
#12,set S1t0"1" and S2to "2."

4.2.4 Setting the Baud Rate

All 1/O boards have dip switches that determine the
baud rate at which they communicate. Currently, the baud
rate dip switch in network components may be set at either
4800, 9600, 19200, and 38400. Setting of the baud rateis
accomplished using switch S1 on the 4A0, 8RO, and
8RO-FC output boards; and switch S3 on the 16Al input
board (refer to the board’s installation sheets at the end of
this section for specific dip switch settings).

Baud Rate for the IRLDS

The IRLDS can be set to either 9600 baud or 19.2K
baud by dip switch #6. “ON” placesthe rate at 9600 baud
while“OFF” setsit at 19.2K baud. Refer to the IRLDS's
installation sheet at the end of this section for specific dip
switch settings.

Baud Rate for the 810, ARTC, and 8DO

There are three 1/O devices that do not have baud rates
determined by dip switches. They are as follows:

1. The8IO - this board automatically detects the
baud rate being used by the 1/0O devices on the
network, and adjusts to match their baud rate.

2. The8DO - this board automatically detects the
baud rate being used by the I/O devices on the
network, and adjusts to match their baud rate.

3. The ARTC - this board isfixed at 9600 baud.

Recommended Baud Rate
The baud rate that should be used depends on whether

or not thereisan ARTC board on the 1/0O network. If no
ARTC is present, the Einstein and al 1/0 devices should
be set to 19.2K baud. If an ARTC is present, it may only
communicate at 9600 baud; therefore, the Einstein and all
other boards on the network must also be set to 9600 baud.

4.2.5 Setting the Terminating
Resistance Jumpers

All 1/O boards and the Einstein have a set of terminat-
ing resistance jumpers (one jumper for each wire lead).
These jumpers are labeled JU1, JU2, and JU3 on the 1/O
board and J3 on the Einstein.

The purpose of the jJumpersisto indicate the two ends,
or termination points, of the segment. On a daisy chain,
one device at the beginning and one device on the end
must be terminated by placing al three termination jump-
ersin the UP position. All other deviceson the daisy chain
must be set to the DOWN position. Figure 4-4 shows the
proper terminating resistance jumper settings for the Ein-
stein and for all 1/0 boards.

I/0 BOARDS (JU1, JU2, JU3)
EINSTEIN (JU2, JU3, JU4)

THE TERMINATING RESISTANCE
JUMPERS MUST BE UP AT THE
BEGINNING AND END OF THE
NETWORK.
rl
€ € ¢

III/

THE TERMINATING RESISTANCE
JUMPERS MUST BE DOWN IN
THE MIDDLE OF THE NETWORK.

26501081

Figure 4-4 - 1/0 Network Termination Jumper Settings

4.2.6 Powering the I/O Boards

For powering all 1/0 boards (16Als, 8ROs, 4A0s,
8DO0s, 8I0s and ARTCs), CPC specs several sizes of
transformers: a three-board, 56VA transformer (P/N 640-
0056), afive-board, 80VA transformer (P/N 640-0045),
and aten-board, 175VA transformer (P/N 640-0048).

The names "three-board, five-board, and ten-board"
are only guidelines that refer to the number of 8RO boards
that may be powered by one transformer. In reality, the
number of boards that can be wired to a single transformer
will depend on the boards' VA rating as compared to the
transformer’s VA rating.

4~4 ¢ Einstein BX I&0 Manual
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To select apower transformer for aboard or a series of

boards:

Determinewhat thetotal VA isfor theboards
that will be powered by the transformer (see

Table 4-1).

Example: Two 81 Os (18.0 VA each), and
one4AQ (10.0 VA) boardsareto be powered
by onetransformer. Thetotal VA is:

(2 x 18VA) + (1 x 10VA) = 46VA

Use atransformer that has a power rating
higher than thetotal calculated VA (see Table

4-2).

Example: For boardstotalling 46V A, athree board
transformer (56VA) is sufficient, since 56V A is greater

Eimsleim

connected to the same transformer secondary. The two
center-tapped boards share a ground connection to the cen-
ter tap of the transformer. The non-center-tapped board is
grounded with a separate Earth ground.

than 46V A
Unit amps VA VAC Center
tapped?
16Al 0.25 5.0 24 Yes
8RO 0.75 15.0 24 Yes
4A0 0.5 10.0 24 Yes
8DO 15 18 24 Yes
BIO/ARTC] 0.75 18 24 No
IRLDS 115/230 N/A
Table 4-1 - Device Power Requirements
Three- Six-Board Ten-
Board Board
P/N 640-0056 640-0080 640-0048
Power 56 VA 80 VA 175 VA
Rating

Table 4-2-Power Ratingsfor CPC Transformers

I/0 Board Transformers should be located within 10
feet of the board it is powering, preferably within the
board enclosure.

Wiring the I/0 Boards to a
Transformer

The 16Al, 8RO, 4A 0, and 8DO al require the use of a
center tap. Thisis acheived by connecting the OV terminal

on the board' s three-pin power connection to the center tap
on the transformer’s secondary (pin 8).

The 810 and ARTC boards must never be center

4.2.6.1

tapped. Instead, the OV terminal of the 810 and ARTC
boards must be connected to a separate Earth ground.

Figure 4-5 shows a sample configuration where two
center-tapped boards and one non-center-tapped board are

16AI/8RO/
4A0/8DO
POWER
TRANSFORMER
SECONDARY \
§
&z
CENTER TAP

16Al1/8RO/
4A0/8DO

8IO/ARTC

NON-CENTER TAP

(OV terminal connected
to Earth ground)

i
EARTH

GROUND 26513093

Figure 4-5-Wiring 810/ARTCs with Other Center-Tapped
Boards

4.2.6.2 Wiring Types

For powering 1/0 boards, use only the listed wire types
from Table 4-3. Three-conductor non-shielded cables are
the recommended wire for connecting between the center
tapped transformer and the 1/0 boards. Shielded cable

The I/0 Network
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should not be used for power wiring. The center tap should
be wired with the third conductor to earth ground at the
transformer.

Power Wiring Types

14 AWG Belden 9495
18 AWG Belden 9493

Table 4-3 - Power Wiring Types

The wire length from the transformer and the number
of boards connected to the same wire determines the type
wire gauge used. In most cases, the the distance between
the I/O boards and the transformer that supplies power to
them is not enough to be concerned with. But it is very
important not exceed this maximum wire length or the
boards will malfunction.

Use these formulas to determine if the wire gauge you
are using fits within specification:

14 AWG:

Feet = 0.25/(VA/24) x 0.00252

18 AWG:

Feet = 0.25/(VA/24) x 0.0064

(VA isthetotal VA rating of the I/O boards)
For example, if you had an 80 VA load:

14 AWG: 29 ft (rounded down)

18 AWG: 11ft

Figure 4-6 - Power Wire Lengths

Sensors requiring 24VAC can be powered from the
same transformer powering the input board as long asthe
resulting total load of both the input board(s) and the sen-
sor(s) connected to the transformer does not exceed the
transformer’s VA rating. Consult Section 4.2.6, Powering
the 1/0O Boards, and Section 5.6.1, Powering Echelon
Devices for more information.

4.2.7 Board Installation

The following pages give step-by-step graphical
instructions on all steps necessary to install each 1/0 net-
work device so that it is powered up and able to communi-
cate with Einstein. If these devices have not yet been
mounted, refer to Section 3, Hardware Mounting for
mounting instructions for these devices.

4-6 ¢ Einstein BX I&0 Manual
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16Al INSTALLATION GUIDE

¥

POWER
AC10V_AC2

’I|2|3|4|5|6|7|8

9|10| ’I‘\|12|13|14|15|16

(N OIS ENVTWVINVIVIWY)

Q000 VNN

aq

485
jm
Wov

485

Gl

1. Connect board to power transformer.
2. Connect 16A1 to the RS485 I/O Network.

3. Set the network address on the first five

4. Set the network baud rate using rockers 6

5. Set RS485 termination jumpers UP if at

~~~~~~ : o rockers of dip switch S3.
A o
o

16Al 2| and7of dip switch S3,
)|l
[T — %) 1‘/2
g

<

NMVV VMV VY

OO0 ANOON

17,18 19 20 21 22 23 24

25|26|27|28|29 |30|3’I |32

either end of a daisy chain. Otherwise, set
jumpers DOWN.

Note: If you change any dip switch settings
while the board is powered, disconnect the
power and re-power the board to reset.

WIRING FOR 640-0056, Three Board Xformer,
and 640-0080, Five Board Xformer

S

120/208/240 VAC

BLUE
(NEUTRAL)

WIRING FOR 640-0048, Ten Board Xformer

PINOUT

24 VAC OUTPUT
CENTER TAP

24 VAC OUTPUT
CENTER TAP

PRIMARY SIDE

SECONDARY SIDE

FOR 120 VAC POWER SOURCE

FOR 208/230 VAC POWER SOURCE

BAUD RATE
@ SHIELDED TWISTED PAIR @ ADDRESS, @ I 'T‘XB
4 BELDEN #8641 : ]
QT\’\ER5
‘f]?é%es BOARD 1 BOARDZ . ZB‘OAAFSD“37 . AB)O?FSD"“’ _
* \m&mﬂ\ Hmwuw%mﬂm
— _BOARDS _BOARDG BOARD? _BOARD 8 9600 baud
|| ity prettiitoy mtt iy et
OrHETO ‘BOABDQV ] BOeF{D127 _ I 2 3 4 5 6 7 %
Rsq {1 [ Tl il | laly 192
omigt) ) ’Hﬂﬂﬂﬂﬂ | \ Ak 1] \ &&%@Hﬂﬂ \ \ R | | o200 baua
/ ,/ WIRE + to + BOARD 13 BOARD 14 __BOARD 15 _ lB())/iR\DJE/ _
U/ WIRE 0V to 0V H ‘ M ‘
<4
WIRE OV ¢ Wl Eﬂm}ﬂﬂ AR ] P
@ DAISY CHAIN CONFIGURATION
SET TERMINATING JUMPERS:
Ju1Ju2 JU3 Ju1JU2 Ju3s
upP DOWN
O
UP DOWN DOWN UP

The I/0 Network
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¥

POWER
AC1 0V AC2

VAV Y

8RO
N BOARD

o
Wov

a0 i)

>l

9

L

8RO INSTALLATION GUIDE

1. Connect board to power transformer.
2. Connect 8RO to the RS485 I/O Network.

3. Set the network address on the first five
rockers of dip switch S1.

4. Set the network baud rate using rockers 6
and 7 of dip switch S1.

5. Set RS485 termination jumpers UP if at
either end of a daisy chain, at the hub of a star,
or at the end of the longest leg of a star
configuration. Otherwise, set jumpers DOWN.

Note: If you change any dip switch settings
while the board is powered, disconnect the
power and re-power the board to reset.

WIRING FOR 640-0056, Three Board Xformer,
and 640-0080, Six Board Xformer

120/208/240 VAC

z %g
55| L
5= e
L L
2
o\ *
240 208
120
PRIMARY SIDE SECONDARY SIDE

WIRING FOR 640-0048, Ten Board Xformer

FOR 120 VAC POWER SOURCE

PINOUT

8 ov
AC2 7 AC2

24 VAC OUTPUT
CENTER TAP

24 VAC OUTPUT
CENTER TAP

FOR 208/230 VAC POWER SOURCE

BAUD RATE
2) SHIELDED TWISTED PAIR @ ADDRESS. — @ - 'm_|zB
4 PELDEN #8641 1 II "
<0 ! OR EQUIV. anany
oTHER \
‘tf\’ég% BOARD 1 BOARD 3 BOARD 4
oF e [T ocr It I ppe o
50T AR i) Gl
_BOARD 5 _BOARDG _ _BOARD7__ _BOARDS 9600 baud
) el )
OT/‘IEZS . ZB;Of\R:DOQH . ‘BQ/-}R(DJOH ‘BQAR(DAﬁ’ _ . ‘BQ/TRPJZV _ 1 2 3 4 5 6 7 8
S A ] e g ] ] | 10200 b
,/ WIRE + to + JBOARD 13 BOARD 14 _ BOARD 15 _ __BOARD16_
i WIRE 0V to OV i ‘1’ : ‘7 : Hy ' ‘
~y
@ DAISY CHAIN CONFIGURATION
SET TERMINATING JUMPERS:
Ju1Ju2 Jus Ju1 JU2 Ju3
uprP DOWN
Ol [o
UP DOWN DOWN UP
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4A0 INSTALLATION GUIDE

4A0 BOARD

1. Connect board to power transformer.
2. Connect 4A0 to the RS485 1/O Network.

3. Set the network address on the first five
rockers of dip switch S1.

4. Set the network baud rate using rockers 6
and 7 of dip switch S1.

)
%
% . . . .
& 5. Set RS485 termination jumpers UP if at
= either end of a daisy chain. Otherwise, set
5 jumpers DOWN.
[ESSSSS55 6
9 Note: If you change any dip switch settings
while the board is powered, disconnect the
power and re-power the board to reset
(\ WIRING FOR 640-0056, Three Board Xformer, !
J) and 640-0080, Five Board Xformer WIRING FOR 640-0048, Ten Board Xformer
120/208/240 VAC
= AC1
] ov
z . W
85| 3z AC2
gL z
u u PINOUT
KA ﬁf
AC1 12 AC1
i\ ¢ 5
240 208 208/230 VAC "
oV 6’) 8 oV
120 9
AC2 7 AC2
24 VAC OUTPUT 24 VAC OUTPUT
CENTER TAP CENTER TAP
PRIMARY SIDE SECONDARY SIDE

FOR 120 VAC POWER SOURCE

FOR 208/230 VAC POWER SOURCE

2 3

SHIELDED TWISTED PAIR
v BELDEN #8641
| OR EQUIV.

ADDRESS.

4)

BAUR RATE

R 3

T\f\ERB
‘i]s\éés . IBVOAR(DJ’ . BOARD 2 . AB‘O:,\R:D.B- _ . AB\OARD“{ .
” m&&wﬂu\%@mﬂﬂm&ﬁuﬂu\\wﬂm\
- BOARD 5 BOARD 8 9600 baud
H __BOARDS __ __BOARDG _ __BOARDI _ __BOARDS
ov & \mwwﬂ e et
g;l‘/ TO -485 ~B,04AR<D.97 . BOARD 10 BOARD 1 BOARD 12 19200 b d I 2 3 4 5 6 7 8
4,
oesszss A0 M) o] ) au
Y // WIRE + to + ‘BQA}RSDJE{ _ BOARD 14 [BOARD 15 BOARD 16
s WIRE 0V to 0V WL ‘ ‘ ‘
WIRE - to - ~v Mt :mﬁ'mnn mm g M.m riind
@ DAISY CHAIN CONFIGURATION
SET TERMINATING JUMPERS:
JU1 Ju2 Ju3 JU1 Ju2 JU3
E E uP DOWN
O
UpP DOWN DOWN UP
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8DO INSTALLATION GUIDE

Y

POWER
AC10V AC2

NNV

N
E > 8DO
BOARD

1. Connect board to power transformer.

2. Connect 8DO to the RS485 I/O Network.

3. Use the rotary dials S1 & S2 to set the board number.
Use switch S1 to set the “tens” portion of the board
number, and S2 as the “ones” portion of the board
number. Example: to set the board as 8DO #1, set S1 to

zero and S2 to one.

4. Set RS485 termination jumpers UP if at either end of a
daisy chain. Otherwise, set jumpers DOWN.

Note: If you change any dip switch settings while the
board is powered, disconnect the power and re-

power the board to reset

S

120/208/240 VAC

WIRING FOR 640-0056, Three Board Xformer,
and 640-0080, Five Board Xformer

z %g
S5 L
= &

L L

SN
240 208 ¢
120

PRIMARY SIDE SECONDARY SIDE

WIRING FOR 640-0048, Ten Board Xformer

s ¥

T 11

AC1 — =

AC2 T N
= =l

PINOUT

24 VAC OUTPUT
CENTER TAP

FOR 120 VAC POWER SOURCE

12 AC1
q
11
8 ov
g
7 AC2

24 VAC OUTPUT

CENTER TAP

FOR 208/230 VAC POWER SOURCE

2

THER
0‘_“\S o5
DE\;\GES

OR EQUIV.

SHIELDED TWISTED PAIR
v BELDEN #8641

3

Switch S1 =tens
Switch S2 = ones

#1
#2
#3

S1 S2

#H6 A
HT % 5
#8 b

b o
o’y
it
o,
p.
z

S
~ ||

0 b®’
P
£
©,
P
£

5
£

i
yatIh
el i

-
O

DOWN

UpP

To qf’ R B ]
S5 Hal % H #9 %

11/ WIRE + to + ROARNENYE @ ®

uy WIRE 0V to 0V #5 ® @ #10 8 X
WIRE - to -
@ DAISY CHAIN CONFIGURATION
SET TERMINATING JUMPERS:
JU1JU2 JU3 JU1JU2 Jus

DOWN DOWN

up
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810 INSTALLATION GUIDE

POWER
AC10V_AC2

N

+485|
L
Yov

485

8l0
BOARD

1. Connect board to power transformer. DO NOT USE THE
CENTER TAP! Connect 0V terminal to a separate Earth
ground.

2. Connect 810 to the RS485 1/0O Network.

3. The output section of this board must be given a separate
network ID number as if it were an 8RO . Set the network ID
number using rotary switch S1.

4. The input section of this board must be given a separate
network ID number as if it were a 16Al. Set the network ID
number using rotary switch S2.

5. Set the jumper JU4 to enable or disable the analog outputs.

6. Set RS485 termination jumpers UP if at either end of a daisy
chain. Otherwise, set jumpers DOWN.

-
O

DOWN

DOWN DOWN UP

120/208/240 VAC 12
z m% | AC1
2=|  3E e OV
%5’; 2g _(53 12 2 ; AC2
_ 11—
/LH L
[l
Y -2 | 8-
I I c — 1 7= FOR 120 VAC POWER SOURCE
240 208 6
PINOUT 12
120 208/230 AC1
®vac 3 ov
AC2
PRIMARY SIDE SECONDARY SIDE
FOR 208/230 VAC POWER SOURCE
///”\\
2 SELoEN Aabal O TAR @ OUTPUT _ [ @INPUT N @
£ orEquIv NETID 5 %0 NETID 5 ‘- JUMPERON 4
\ IF ANALOG
Aces s s e OUTPUTS | (i)
oE 1 X 1 g\:—/) 6 |47 ARE BEING
- i i i i USED
vz 2 @ @ 2 @ ! @ Ju4
JUMPER OFF
& % o 2 IFANALOG [OQ O
3 @ @ 3 @ 8 @ OUTPUTS
WIRE 10 * b BEII’\LI\ER;E ,;(E)g
/ WIRE 0V to 0V 4 e 4 ﬂ‘.j o [ U
WIRE - to - aEs
@ DAISY CHAIN CONFIGURATION
SET TERMINATING JUMPERS:
JU1JU2 JU3 Ju1Ju2 JU3
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ARTC INSTALLATION GUIDE

POWER
AC10V_AC2

% ARTC

1. Connect board to power transformer. DO NOT USE THE
CENTER TAP! Connect 0V terminal to a separate Earth
ground.

2. Connect 8l0 to the RS485 I/O Network.

3. Set the board number for this ARTC using the rotary dials S1
and S2. Switch S1 signifies the “tens” portion of the board
number, while switch S2 signifies the “ones” portion of the board
number..

485

. BOARD

4. Set RS485 termination jumpers UP if at either end of a daisy
chain. Otherwise, set jumpers DOWN.

uts.
@ WIRING FOR 640-0056, Three Board Xformer, and 640-0080, Five Board Xformer WIRING FOR 640-0048, Ten Board Xformer
120/208/240 VAC
mg )| AC1
z
N L 2| 0V
=N b e e
1
174 ﬁ 2 | 8—
I 0 o —1 | 7—=|| FOR 120 VAC POWER SOURCE
240 208 6
PINOUT 12
120 208/230 AC1
O 8 ov
®vac o
PRIMARY SIDE SECONDARY SIDE

FOR 208/230 VAC POWER SOURCE

SHIELDED TWISTED PAIR @

BELDEN #8641
V4

S2
OREQUIV. #1 { : ;é):’éu #6 s : :g ;

2

@
@
£
’\!9
£
\Q
e 8
N
&

s
Ve +485 _ #2 (( ' #7 if?;i (@
ov &g awiteh 82 - ones #3 W B #8 X B¢

57 M [ #9R
W s #5% [ #10 % %

WIRE - to -

@ DAISY CHAIN CONFIGURATION

SET TERMINATING JUMPERS:

JU1 JU2 JU3 Ju1 Ju2 Jus

up DOWN
0

UpP DOWN DOWN UpP
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5 Echelon Network and Device Wiring

5.1 Overview

Echelon is atwo-conductor network that interconnects
Einsteins and other associated devices, such as CC-100
case controllers, TD3 temperature displays, and ESR8
evaporator stepper regulator boards. All Echelon devices
are wired together using either of two methods of wiring:
daisy-chaining or branched configurations.

5.2 Wiring Type

CPC specifies one type of cable for Echelon network
wiring. This cable type’s properties are listed in Table 5-1.

Cable Type Level 4, twisted pair, stranded, shielded
Wire Diam./AWG 0.65mm/22AWG
Loop Resistance 106(ohms/km)
Capacitance 49(nF/km)

Table 5-1 - Echelon Network Cable Specifiactions

Cable Type Connect Air Pt. Number
1 pair, non-plenum 135-2300
1 pair, plenum 135-2301

Table 5-2 - Recommended Wiring

5.3 Echelon Network

Structuring (Daisy-Chain-
ing)

Echelon devices are networked together into configu-
rations called segments. A segment is a group of up to 64

Echelon devices that are connected together on an unbro-
ken series of wires.

The recommended way of constructing an Echelon
network is called daisy-chaining. In the daisy-chain net-
work configuration, devices are arranged by subnets,
which consist of one Einstein and all Echelon devices
associated with the Einstein.

First, all devicesin a subnet are connected in an unbro-
ken chain without branches or “ star configurations” (see
Figure5-1). Then, if more than one Einstein is present on
site, al chains are connected so that the entire network
forms alarge unbroken chain, called a daisy chain (see
Figure5-2). Thisallowsfor all devicesin the Echelon net-
work to be hard wired together for trouble free communi-
cation.

€——CABLE —>

€— EINSTEIN—>

LONWORKS
DEVICES

26513125

Figure 5-1 - Echelon Wiring - Subnets

Overview
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repeaters join multiple daisy-chain segments together.
Refer to P/N 026-1605, Router and Repeater Installation
Guide, for specific termination instructions.

Figure 5-2 - Echelon Wiring, pt. 2
5.3.1 Maximum Number of Nodes

A daisy-chained segment may contain no more than 63
total Echelon devices (also called "nodes'). If there are 64
or more Echelon devices at your site, an Echelon-compati-
ble router (P/N 572-4200) will be required. A router
placed on the Echelon network allows you to add another
63-node daisy-chain network. For larger installations,
multiple routers can be used to extend the network indefi-
nitely.

More information about routers and how they are used
in adaisy-chain Echelon network can be found in P/N
026-1605, Router and Repeater Installation Guide.

5.4

In a daisy-chain configuration, both ends of the net-
work segment must be terminated. Terminate the Einstein
by setting jumpers J16 and J17 to the UP position, as
shown in Figure 5-3. Other devices on the Echelon net-
work are terminated either by jumpers on the control board
or by connecting a 102-ohm “terminator block” at the end
of the network segment (see Section 5.4.1, Using a Termi-
nation Block (P/N 535-2715) to Terminate a Daisy Chain).
Refer to the installation guide references at the end of this
section for specific device termination instructions.

All other Einsteins and Echelon devicesthat aren’t at
the end of a daisy-chained network segment must be unter-
minated.

If arouter or repeater is being used in a network, termi-
nation becomes more complicated, because routers and

Device Termination

J16 J17
; § NO TERMINATION
Einstein
Termination 16 J17
; I TERMINATION
O

- Terminate

]
’—‘ ’—‘ Here

Terminate

Here 26513153

Figure 5-3 - Einstein Termination - Daisy Chain

5.4.1 Using a Termination Block
(P/N 535-2715) to Terminate a
Daisy Chain

Some Echelon network devices have no on-board
means of terminating. For some other devices, it isincon-
venient to use the jumpers supplied for termination.

To remedy these problems, CPC supplies termination
blocks that can be wired to the end of an Echelon cable
segment. This termination block uses the same three-pin
connector as all other Echelon devices. Wire the two sig-
nal wires to the outside terminals, and connect the shield
to the middle terminal (see Figure 5-4).

Shield Wire >
TO LAST DEVICE
AT END OF
—_— DAISY-CHAIN
<
SES SH
) 1
‘0
*

26501113

Figure 5-4 - Placement and Wiring of the Termination Block
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5.5 Wire Restrictions
Maximum Total Segment Length

The total amount of wire used to connect al Einsteins
and associated controllersin a single segment (not includ-
ing devices on the other side of routers) cannot be longer
than 4592 feet (1400 meters). If the total length of cable
used is longer than 4592 feet, arepeater or router will be
required.

Router s act as communication gateways that reduce
the amount of network traffic. They are used when net-
works exceed their 63-node limit. Adding a router allows
you to add another daisy-chain segment of 4592 feet with
amaximum of 63 more nodes.

Repeater sboost signal strength and are only used in
instances where a segment of 63 nodes or less uses more
than 4592 feet of Echelon cable.

Refer to P/N 026-1605, Router and Repeater Installa-
tion Guide, for information about router and repeater
placement.

5.6 Installing Echelon
Devices

The Einstein BX building control system has several
types of peripheral control boards that communicate using
the Echelon network: the 16Ale analog input board, the
8ROe relay output board, and the RT-100 rooftop control.

Einsthin

3 lists each transformer’s part number and rating.

Xformer P/N VA Rating Input Voltage
640-0039 10 VA 110 VAC
640-0041 50 VA 110 VAC
640-0042 50 VA 220 VAC
640-0050 75 VA 110 VAC
640-0045 75 VA 220 VAC

Table 5-3 - Class 2 Transformers for Echelon Devices

To select apower transformer for one or more Echelon
devices:

1. Determinewhat thetotal VA isfor the boards
and controllers that will be powered by the
transformer (see Table 5-4).

Example: Two 8ROeboards(15.0 VA each),
and one 16Al e (20.0 VA) boards areto be
powered by one transformer. The total VA
is:

(2 x 15VA) + (1 x 20VA) = 50VA

2. Useatransformer that has a power rating
equa to or higher than the total calculated
VA (see Table 5-3).
Example: Boards totalling 50V A can be connected to
either a50V A or 75V A transformer.

. . Unit amps VA VAC Center
5.6.1 Powering Echelon Devices tapped?
WARNING Einstein 1.66 40 24 No
16Al . 2 24 N
Do not power Echelon devices with the samethree- GAle 0-80 0 ©
board, six-board, and ten-board transfor mer s used 8ROe | 0.625 15 24 No
to power the I/O Network. Echelon devicesrequire RT-100 0.75 25 24 No

Class 2 power to oper ate, which isnot supplied by the
[/O board transfor mers.

All Echelon devices require 24VAC Class 2 power.
CPC specs several sizes of transformersto accomodate the
full range of CPC’s Echel on-compatible products. Table 5-

Table 5-4 - Device Power Requirements

Refer to the installation guides on the next few pages-
for instructions on how to install these boards on the Eche-
lon network.

Wire Restrictions
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16Ale INSTALLATION GUIDE

1. Connect board to power transformer Use

’I|2|3|4|5|5|7|8

9|10| ’H|12|13|14|15|16

NMVV VIV O

VIV VNNV

16Ale

T

a1

only a Class 2, 24VAC transformer rated at
20VA or greater.

2. Connect 16Ale to the Echelon Network.

< o

3. Use the Service Button to commission the
16Ale. Refer to the Einstein User's Guide for
mare information on how to do this.

4. If the 16Ale is at the end of a daisy-chain
segment, connect a Termination Block to one of

< &

VMYV VIV VMY

Q000 UOOA

17°18719°20°21°22'23'24

25°26'27°28°29 °30°31°32

the Echelon terminals.

110 VAC, 50VA

220 VAC, 50VA

Level IV, 22 AWG
P/N 135-2300, Non-Plenum
P/N 135-2301, Plenum

- Press Enter.

- Select the "Service Pin" option
- Enter a wait time (hrs:mins:secs)

@«

| P/N 640-0041 | P/N 640-0042
YELLOW YELLOW
= = 24 VAC- < < 24 VAC-
@ CLASS 2 POWER — GND @ CLASS 2 POWER — GND
Vecow2? VACH Vecow 24 VAC+
- Select board in Controller Network Config screen
CABLE TYPE: - Press "SET ADDRESS" Function Key

PRESS & HOLD
FOR 5 SECONDS

SERVICE

If termination is required,
connect the Termination Block
to the Output Terminal

ouT

-~

Termination Block P/N 535-2715
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8ROe INSTALLATION GUIDE

N
SERVICE 7|

o
g @
0

v
LoN

ACT
v
Ac2

8ROe BOARD

1. Connect board to power transformer Use
only a Class 2 24VAC transformer rated at 15VA
or greater..

2. Connect 8ROe to the Echelon Network.

3. Use the Service Button to commission the
8ROe. Refer to the Einstein User's Guide for
mare information on how to do this.

4. If the 8ROe is at the end of a daisy-chain
segment, connect a Termination Block to one of
the Echelon terminals.

0

110 VAC, 50VA

220 VAC, 50VA

| P/N 640-0041 | P/N 640-0042
YELLOW YELLOW
r > 24 VAC- . - 24 VAC-
@ CLASS 2 POWER — GND 6 CLASS 2 POWER — GND
Vecow2? VACH Vecow 24 VAC+
- Select board in Controller Network Config screen
CABLE TYPE: - Press "SET ADDRESS" Function Key

Level 1V, 22 AWG
P/N 135-2300, Non-Plenum
P/N 135-2301, Plenum

- Select the "Service Pin" option
- Enter a wait time (hrs:mins:secs)
- Press Enter.

@«

SERVICE

PRESS & HOLD
FOR 5 SECONDS

If termination is required,
connect the Termination Block
to the Output Terminal

ouT

N

Termination Block P/N 535-2715

Installing Echelon Devices
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6 1/0 Board and Echelon Device Setup

6.1 The 16AI and 8IO
Inputs

6.1.1 Connecting Sensors to
RS485 Input Boards

There are two R$485 network boards that may accept
inputs: the 16A1 Analog Input Board, and the 810 Combi-
nation | nput/Output Board. Wiring an input to these
boards reguires three steps:

1. Connect the sensor’s signal wires to the two ter-
minals of an input point.

2. Set the input type dip switch that corresponds to
the point being connected.

3. If necessary, connect the sensor to one of the 5V
or 12V power terminals.
6.1.2 Wiring
A point on a 16Al or 810 board consists of two termi-
nals, as shown in Figure 6-1. One of these terminalsreads
the signal from the sensor, while the other is where the
sensor’s ground and/or cable shield wire is connected.

POINTS
1‘ 2
INPUT 1 INPUT 1
-+
16Al 810

Figure 6-1 - Input Board Points
16Al Boards

On a16Al, terminals are numbered 1-32, starting with
the first terminal of point 1 and ending with the last termi-
nal of point 16. The even-numbered terminals of a 16Al
are always where the signa voltages are connected. The
sensor grounds and cable shields are connected to the odd-
numbered terminals.

8I0/ARTC Boards

On an 810 or ARTC board, the two terminals of every
point arelabelled “-” or “+”. The ground wire is always
connected to the “-” terminal, and the signal wireis con-
nected to the “+” terminal.

6.1.3

Specific wiring types are required for each type of sen-
sor used with Einstein.

Sensor Wiring Types

All Analog Temperature Sensors and Air Flow Sen-
sors

Temperature and air flow sensors are to be wired with
shielded, 2 conductor, at least 22 GA wire (Belden # 8761
or equivalent).

All Pressure Transducers, Humidity Sensors, and
Refrigeration Transducers

Pressure and refrigeration transducers and humidity
sensors are to be wired with shielded, 3 conductor, at least
22 GA wire (Belden #8771 or equivalent).

Dew Point and Light Level Sensors

These sensors are to be wired with shielded, 4 conduc-
tor at least 22 GA wire (Belden # 8729 or equivalent).

6.1.4 Input Type Dip Switches

Each 16Al or 81O point has an input type dip switch
that must be set. Input type dip switches are located in the
switch banks labelled S1 and S2 on the 16Al and switch
bank S4 on the 810.

Theinput type dip switch tells the input board whether
or not the sensor connected to the point requiresa DC sup-
ply voltage in order to operate. If the sensor requires DC
voltage, the dip switch should be set to the DOWN posi-
tion. If the sensor does not require power, or if it usesAC
power, the dip switch should be set to the UP position. Dip
switches for unused points should be set to the UP posi-
tion.

The dip switch positions for each specific sensor type
isshown in Figure 6-2.

The 16AI and 8IO Inputs

I/0 Board and Echelon Device Setup * 6-1



2

< 6.1.5 Power Connection
-EENEEEEE If power is needed to operate the sensor, several termi-
T ﬂ \ f nals exist on the 16Al or 810 that may be used to supply
Sensors requiing AC or DC power. See Figure 6-3.
A~ INPUTS 1-8 2 o
s1
1 2 3 4 5 6 7 8 Set UP for .
o SEensors not requiring
T @ voltage
A INPUTS 9-16 *
26501070
Figure 6-2 - Input Type Dip Switches
+12V +5V
24VAC 24VAC DC DC
POWER POWER
AC1 0V AC2 @ AC1 0V AC2 12VDC | —5VDC|
—
\'
5«
—— _| [+5VDC
Vv Y
5 P
. -
16Al L 810
12 P
v T H2vbe
\2 Y
12 <

<

©

Figure 6-3 - Input Board Power Sources

Input boards may supply 12VDC, 5VDC, and 24VAC
(by way of the board’s own 24VAC power connection). To
connect to one of the DC power sources, simply connect
the sensor’s power wire to one of the terminals. To connect
to the 24VA C power source, connect the sensor’s power
wiresto terminals AC1 and AC2.

Specific wiring instructions for each type of sensor are
given in Table 6-1 on page 6-3.

6-2 ¢ Einstein BX I&0 Manual 026-1602 Rev 3 4-11-01
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Input Type

P/N Sensor Dip Switch

Wiring

various Temp Sensors Up 1. Connect onelead to the odd
and Probes numbered terminal and the

other lead to the even num-
bered terminal (polarity
insensitive).

ODD # EVEN #
TERMINAL TERMINAL

various Digital Sensors Up 1. Connect one lead to the odd numbered
(KI ixons, Sail terminal and the other lead to the even x

numbered terminal (polarity insensitive).

Switches, etc.) T:

ODD # EVEN #
TERMINAL TERMINAL

203-5750 Relative Humid- Down
ity Sensor

O

P
N
GN
OouT|

1. Wirethe“P’
sensor terminal
to 12VDC sup-
ply on board.

2. Wirethe
“GND” sensor
terminal to odd
numbered ter- Q n Er @
minal.

3. Wirethe
“OUT” sensor
terminal toeven

numbered ter-
minal.

pO\NE?\ 1
GND, [g
]

O

D DD D

JUMPER

4. Jumper sensor TO +12VDC
terminal “N” to
sensor terminal

“GND".

GND

TO EVEN #
TERMINAL

TO ODD #
TERMINAL

206-0002 Light Level Down

1. Wire GREEN ground wire
to odd numbered termind.

2. Wire YELLOW and RED
signal wiresto even num-
bered terminal.

3. Wirethe POWER wiretoa
+12VDC source on input
board.

NEER[S)
(A ZT) ¥amod

TO ODD # TO EVEN # TO +12VDC
TERMINAL TERMINAL ON BOARD

Table 6-1 - Sensor Wiring

The 16AI and 8IO Inputs I/0 Board and Echelon Device Setup * 6-3



2

2. Wire negative transducer terminal
3. Wirenegative 24VDC supply to

4. Place 250Q resistor across odd and

to odd numbered input terminal.
even numbered input terminal.

even numbered input terminals.

Input Type .
PIN Sensor . ; Wirin
Dip Switch g
203-1902 Dew Point Up
Probe 1. Connect the WHITE

and GREEN wires to

AC1 and AC2 power

terminals.

2. Connect BLACK

ground wire to odd .

numbered board termi- i

nal. |

3. Connect RED signal
wire to even numbered % % F—D %
board termind. m |5 3o
LU
= ~
To AC1 To AC2
on Input Bd on Input Bd
Toodd# Toeven#
terminal  terminal
550-2500 kW Transducer Down for 4- 4-20 mA Outp ut to input board
550-2550 20mA, Up for 1. Wirepositive transducer terminal to
Pulse positive 24V DC supply.
DC VOLTAGE SUPPLY

- 250 ohm
resistor

+
Kw

EVEN #
TERMINAL

ODD #
TERMINAL

Pulse Accumulator output to input board

1. If theinput board isan 81O or a16Al version

E.02 or greater, connect the two KWH terminals -=9
to the input point (polarity insensitive) 19
2. If theinput board is a 16Al version less than OREMY
E.02, connect the KWH terminals to board point I@ “0 °
1. Set input switch #1 DOWN, and set input — TO INPUT
switch #8 UP. KW DEMAND BOARD
KWH ‘;
LOW VOLT,
PHASE LOSS
@
O

26513086

Table 6-1 - Sensor Wiring

Do you want an ON command from your control-
ler to mean "energize the relay” or "de-energize
therelay," and

6.2 8RO, 8IO, 8RO-FC, 1
and 8ROe Output Boards

The 8RO, 8RO-FC, 810, and 8ROe output boards each
have eight relays that energize and de-energize to control
output loads.

2. When therelay is de-energized, asisthe case
when the 8RO or 81O goes off-line or loses
power, do you want the contacts to be OPEN or
CLOSED?

When setting up an output on one of theserelays, you Decision #1 is made by setting the fail-safe switch.

must make two important decisions:

6-4 ¢ Einstein BX I&0 Manual 026-1602 Rev 3 4-11-01



Thisisabank of eight switcheslabeled S2 on the 8RO,
8ROe, and 8RO-FC and S3 on the 810. Each switch corre-
sponds to an output on the board (switch #1 = output #1,
etc).

Decision #2 is made either by setting a fail-safe
jumper (for old-style 8ROs) or by wiring the load to
either the N.O. or N.C. terminals on the Form C contact
(al other output boards).

Table 6-2 shows how the fail-safe switch, jumpers,
and/or Form C contacts should be configured based on
how you want the output to perform during both normal
operation and during network/power loss.

Eimsleim

ing power failure.

RELAY IS
OPEN ON

POWER
FAILURE

RELAY IS
CLOSED
ON POWER

FAILURE
N.O.

Set
Controller . Set Jumperor
Fail . Wire
Command vs. Switch
State Form C
Contact State To:
Contacts
To:
ON=CLOSED ON upP N.C.
OFF=0OPEN
ON=CLOSED OFF upP N.O.
OFF=0OPEN
ON=0OPEN ON DOWN | N.O.
OFF=CLOSED
ON=0OPEN OFF DOWN | N.C.
OFF=CLOSED

Table 6-2 - Output Board Fail-Safe and Switch Settings

6.2.1

Old 8ROs

The old design of 8RO (P/N 810-3002) used points
with two terminals on them. To connect output devices to
these points, wire the point terminals in series with the
load, so that the path is closed when the 8RO relay is
CLOSED and open when the 8RO relay is OPEN.

New 8ROs, 8RO-FCs, 810s, and 8ROes

All other Einstein-compatible output boards, including
the new design of 8RO (P/N 810-3005), the 8RO-FC, the
810, and the 8ROe, have Form C contacts. Figure 6-4
shows how to wire the three-terminal Form C contact.

Wiring Outputs to Points

One wire of the two-wire 8RO-FC connection should
always be connected to the middle terminal. The second
wire must either be connected to the N.C. terminal (if you
want the path to be closed when the relay is de-energized)
or the N.O. terminal (if you want the path to be open dur-

Figure 6-4 - Form C Contact Wiring
6.2.2 The Output LED

Each output point on an output board has an indicator
LED that shows the status of the output. ThisLED islitto
show the output is ON, and unlit to show the output is
OFF.

The definition of ON and OFF in this case is deter-
mined by the position of the fail-safe dip switch (see Table
6-2). Therefore, if the output’'s switch isUP, alit LED
means the path is CLOSED, but if the switch isDOWN, a
lit LED means the path is OPEN.

8RO, 8I0, 8RO-FC, and 8ROe Output Boards

I/0 Board and Echelon Device Setup * 6-5
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7 Setting Up Inputs and Outputs

At this point in the setup process, you should have all
sensors and other input devices wired to points on 16Als
or 810s, and all output devices connected to 8ROs, 8DOs,
4AOs or 810 outputs. Once the physical wiring iscom-
plete, you will need to tell Einstein the types of sensors or
devicesthat are connected to each I/O point. Thisis
achieved in the Input Summary and Output Summary
screens.

7.1

From the Main Status screen, press [ F8 (Actions
Menu) and then to select the System Configuration
Menu.

Once you have access the System Configuration
Menu, press [ ¢ I go to the Input and Output Setup

Setting Up Inputs

menu. Press to call up the Input Summary Screen
(Figure 7-1).

12:58 THIS CTRL — B:8 HEH: 1731: 1461 8-13-97

1 ALARM ¥y 1 FAIL
Board Board Point
Type # Hame # Hame Connected Point-/Application

| P T
16AI - 1 !:Al:@81:81 2 !
16AI - 1 !:Al:@81:81 3 !
16AI - 1 !:Al:@81:81 4 !
16AI - 1 !:Al:@1:81 5 !
16AI - 1 !:Al:81:81 6 !
16AI - 1 {:Al:@1:81 7 !
16AI - 1 !:Al:@1:81 8 !
16AI - 1 !:Al:@1:81 9 !
16AI - 1 !:Al:81:81 18!
16AI - 1 !:Al:81:81 11!
16AI - 1 !:Al:81:81 12!
16AI - 1 !:Al:81:81 13!
16AI - 1 !:Al:81:81 14!
16AI - 1 !:Al:81:81 15!
16AI - 1 !:Al:81:81 16!
16AI - 2 1:Al:@1:82 1 !
16AI - 2 :Al:@81:82 2 |
16AI - 2 !:Al:@81:82 3 |
16AI - 2 1:Al:@81:82 4 |

D=Digital —=

Board Tupe:!: A=Analo. a
Fi: RESET IN _ Jr2: pELETE IN Jra: pEGINING Jra: ENn  [FS: caNCEL
F6: ALARMS F7: SETUP_IN FB: ACTIONS F9: HOME F18: BACK

Figure 7-1 - Input Summary Screen

In order for the Einstein to properly read an input value
from a sensor or transducer hooked to an 1/0O board, you
must first tell the Einstein what kinds of devices are
hooked to each input board point. Thisis achieved by
using the Input Summary screen.

The Input Summary screen serves adual purpose. Itis
both an at-a-glance summary of al points on each input
board and a menu where points may be selected and con-
figured.

7.1.1 Reading the Input Sum-
mary Screen

Each record in this screen contains the following infor-
mation about a point:

1. Board Type

The Board Type fields are in the column of fields
directly under the Board Type heading on the screen.

Board Type fields show which kind of input board the
point is on. Since the 16Al is the only input board option,
thisfield will alwaysread “16A1.” Even 810 boards will
appear as 16Alsin thisfield.

When setting up 8l Os, remember that thereareonly
eight usable input points, even though the 16Al that
represents the 81O in the summary screen has sixteen
points. Only inputs one through eight may be defined;
all other pointswill be ignored.

The last character of the Board Type field also shows
what type of input the point is defined as. If a point has
aready been defined as an analog or digital input, this
field will signify itsinput type with an“A” (for anal og) or
“D” (for digital). If the point has not been identified, a“-"
will appear at the end of the field instead.

2. Board # and Name

The point’s board number and board name appear in its
point record under the Board # and Name columns.

The Board # and the Board Name are separated by a
short vertical linein the point record. For example, if a
point belongs to a 16Al with anetwork address of 1 and
thename HVAC A, “1 HVAC A” will appear underneath
the Board # and Name columns.

3. Point # and Name

The point number of each point appearsin its record
under the Point # column. If the point has already been
defined, its chosen name (or default name) will appear
underneath the Point Name column.

The Point # and the Point Name are separated by a
short vertical linein the point record. For example, if a
point has a number of 10 and aname SPACE TEMP,
“10 SPACE TEMP” will appear underneath the Point #
and Name columns.

4. Connected Point/Application

If apoint has already been defined and is currently
being used by an application, the name of theinput to
which the point is connected will be displayed in the Con-
nected Point/Application field.

Setting Up Inputs
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7.1.2  Configuring a Point from
the Input Summary Screen

To configure apoint, usethe A and v keystomove

the cursor to the point you wish to set up, and press -
SETUP-IN.

A pop-up menu such as the one shown in Figure 7-2
will prompt you to specify the point as analog or digital.
Press if theinput is anaog, press Bifihe input is
digital, or press to cancel setup.

2

Please select the data type for Input #2:

1
2
C

Analoyg
Digital
Cancel Operation

Press desired selection

Figure 7-2 - Data Type Pop-Up Menu

Depending upon what type of input you selected, the
Setup Analog Input or the Setup Digita Input screen will
appear. The anaog screen is described in Section 7.1.2.1,
while the digital screen is described in Section 7.1.2.2.

7.1.2.1

The Setup Analog Input screen (Figure 7-3) iswhere
sensor types, units, and default values are specified for
analog input points.

Setup Analog Input Screen

example, if you have an inside temperature sensor
located in Zone 1 of your building, you may name it
“ZONE 1 TEMP”. Then, when programming your
HVAC applications, you may easily define Zone 1's
temperature sensor input by tying it to ZONE 1
TEMP This keeps you from having to keep track of
which sensors are tied to which point numbers.

You are required to enter a point name in the Point
Name field. The default name is“:{ BOARD
NAME}:{ BOARD NUMBER} :{ POINT NUM-
BER} .

Board/Point Number The Board/Point Number
will automatically be defined if you are configuring
the point from the Input Summary Screen. If you
pressed while defining an analog input in an
application, you will need to enter the point number
in thisfield.

Sensor Type Theanaog input may come from a
number of different sensor types. Table 7-1 shows
the possible types. To select one, press or to
scroll through the list or choose the sensor type from
the Look-Up Table ().

6:89 THIS CIRL - 1:1 Bz-18-99

[Sctup Analog Input]
Paint Name: IHNCWASE]

Sensor Tupe : Temperature
Select Eng. Units: DF

Default on Open : HNONE
Default on Short : NONE
Default Other : NONE

Board-Point #: 2.14

Sensor Offset : a

OUTPUT H E 1 L

is item
Ti: SET ALAR Ser Locamnelrar  [rar Jror cencer

F2
F6: ALARMS [F7: |rs: acrions F9: HOME E10: BACK

Enter desired text ! Name of th
§ s G

Figure 7-3 - Setup Analog Input Screen

Point Name The Point Nameissimply a name for
the point that may be used as a reference.

Assigning a descriptive name to a point makes set-
ting up inputs for applications much easier. For

Sensor Type Description

Temperature Temp Sensor

100LB Standard 100 LB transducer
(1-6VDC output)

200LB Standard 200L B transducer
(1-6VDC output)

500 LB Standard 500L B transducer
(1-6VDC output)

Eclipse-100LB Eclipse 100 LB transducer
(0.5-4.5VDC output)

Eclipse 200 LB Eclipse 200 LB transducer
(0.5-4.5VDC output)

Eclipse 500 LB Eclipse 500 LB transducer
(0.5-4.5VDC output)

Refrig. Leak Refrigerant Leak Detector
(not IRLDS)

Refrig. Level Refrigerant Liquid Level
Probe

Liquid Level Liquid Level Float Sensor

Light Level Light Level Sensor

Table 7-1 - Sensor Input Types
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Sensor Type Description

Linear Genera purpose linear out-
put sensor

Humidity Relative Humidity sensor

Pulse Accum. Kilowatt value from KW
transducer pulse accumula-
tion readings (see “ Units Per
Pulse’ on page 3).

KW Transducer Kilowatt transducer using 4-
20ma/0-5V signa

Dew Point Dew point probe

LM235 Temp. ECI temperature sensor

Table 7-1 - Sensor Input Types

Select Eng. Units The engineering units of the
sensor value are entered in the Select Eng. Units
field. Thisvalueis set automatically to an appropri-
ate default unit whenever the Sensor Typeis
changed. To select adifferent engineering unit, press

or to scroll through the options or select the
unit from the Look-Up Table ( ).

Units Per Pulse The Units Per Pulse field appears
only when “Pulse Accum” isentered in the Sensor
Typefield.

The Einstein is capable of generating an analog KW
value by counting the number of pulsesfrom the
pul se accumulation outputs of a KW transducer.
Each pulse from the transducer signifies that afixed
number of KW has been used.

The number of KWs per pulse varies depending upon
the type of transducer being used. Consult the trans-
ducer’s documentation for the exact number of KWs
per pulse and enter it in thisfield.

Default on Open The value placed here will deter-
mine the value the unit reports if thereis an “ open”
condition detected in the sensor input connection. An
“open” condition could be the result of a broken wire
to the sensor or a sensor failure.

Default on Short The numeric entry in this param-
eter isthe default value the analog input would report
if a“short” is detected on the sensor input connec-
tion. A “short” could be the result of adamaged wire
or asensor failure,

Default Other Thevalue placed in Default Other is
the value reported if the input is not updated after a
certain amount of time. If thereis afailure that will
not allow the input board to report the value of the

sensor, the value placed in this parameter will be
reported.

Sensor Offset If asensor needs anumeric value
added or subtracted to the calculated value, enter the
number here. The value can be positive or negative.
Sensors sometimes have to have offsets.

Output

Thisfield displays the link between the input and the
application(s) they feed into. You do not need to enter any-
thing in thisfield. You will be able to link applications to
this point during the application setup process.

7.1.2.2  Setup Digital Input Screen

12:58 THIS CTRL - B:8 HEH: 1731: 1461 8-13-97
1 ALARH 2y 1 FAlL

[Setup Digital Input
B A1:04:01:02 |
¢ 1.2

Point Name
Board/Point #

Select Eng. Units: ON-OFF

Push Button Hode ? HNo

Enter desired text ! Mame of this item

[Fr: Jra: 0000 Tra: Tra:  Jrs: cancer

F6: ALARMS [F7: |Fs: acTiOns F9: HOME F18: BACK

Figure 7-4 - Setup Digital Input Screen

The Setup Digital Input Screen is where digital input
points are given point names, engineering units, and other
important parameters.

Point Name The Point Nameis simply a name for
the point that may be used as areference.

Assigning a descriptive name to a point makes set-
ting up inputs for applications much easier. For
example, if you are setting up a push-button switch
to bypass a lighting schedule, you may choose to
nameit “LIGHT RESET 1". Then, when program-
ming your Lighting Control application, you may
easily define lighting schedule 1's reset input by
tying it to LIGHT RESET 1. Thiskeeps you from
having to keep track of which contacts aretied to
which point numbers.

You are required to enter a point name in the Point
Name field. The default nameis“:{ BOARD
NAME} :{BOARD NUMBER} :{ POINT NUM-
BER}.”

Board/Point Number The Board/Point Number
will automatically be defined if you are configuring
the point from the Input Summary Screen.

Setting Up Inputs
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Select Eng. Units The Select Eng. Unitsfield is
where you may select how the ON and OFF states of
this point are displayed and represented in Einstein’'s
setup fields and status screens. By default, digital
inputs have ON-OFF engineering units, meaning
when theinput is ON or OFF, the input will be repre-
sented as“ON” or “OFF” in the system software.

Since the controller looks at only the actua state of
the point when it uses the input for control purposes,
it is not necessary to define engineering units for dig-
ital inputs. However, selecting units that are appro-
priate to the input’s function (such asBYP or
NO_BY Pfor inputs that initiate bypasses) will make
the input’s state easier to read and understand.

To choose an engineering unit, press and select
the desired units from the Look-Up Table.

Push Button Mode? Digital inputs may be set up
as “push button” inputs by changing thisfield to
“YES'.

Push Button Mode is a method of interpreting a digi-
tal state that is used strictly for push buttons. When
used, a button press lasting longer than one second
will change the state of the input. In other words, if
theinput is OFF, a button press will changeit to ON,
and another button presswill change it back to OFF,
etc.

Output Thisfield displaysthelink between theinput
and its application(s). You do not need to enter any-
thing in thisfield. You will be able to link applica
tionsto this point during the application setup
process.

7.2
7.2.1

From the Actions Menu, press ED ond then to
select the System Configuration Menu.

Once you have access the System Configuration
Menu, press [ ¢ I go to the Input and Output Setup
menu. Press I to call up the Output Summary Screen
(Figure 7-5).

Setting Up Outputs
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Figure 7-5 - Output Summary Screen

In order for the Einstein to properly control devices
that are hooked to an 1/O board, you must first tell the Ein-
stein what type of output the devices require. Thisis
achieved by using the Output Summary screen.

The Output Summary screen serves adual purpose. It
is both an at-a-glance summary of all points on each out-
put board and a menu where output points may be selected
and configured.

7.2.1.1
Screen

Reading the Output Summary

Each record in this screen contains the following infor-
mation about a point:

Board Type

The Board Type fields are in the column of fields
directly under the Board Type heading on the screen.

Board Typefieldswill display “8RO” for relay boards,
“8DO” for digital pulse boards, and “4A0” for analog out-
put boards. Since 810 boards must be set up as an 8RO
and a4A 0 inthe network, each 810 will be represented by
an “8RO" and a“4A0".

When setting up analog output pointson an 81O, re-
member that there are only two usable analog output
pointson an 81 O, even though the 4AO representing the
8l Oin thesummary screen hasfour points. Defineonly
points one and two on the 810.

The last character of the Board Type field also shows
what type of input the point is defined as:

» A: analog output point (on a4A0).

» D : digital ON-OFF type output (8RO, 8RO-
FC,8D0O)
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» P : pulse width modulation output (analog percent-
age converted to percentage of ON time per period)
(8RO, 8RO-FC, 8DO)

» O: one-shot pulse (fixed width pulse that occurs
once on every change of state) (8RO, 8RO-FC,
8D0O)

e -: undefined
Board # and Name

The point’s board number and board name appear in its
point record under the Board # and Name columns.

The Board # and the Board Name are separated by a
short vertical linein the point record. For example, if a
point belongs to an 8RO with a network address of 1 and
thename RACK A, “1 |RACK A” will appear underneath
the Board # and Name columns.

Point # and Name

The point number of each point appearsin its record
under the Point # column. If the point has already been
defined, its chosen name (or default name) will appear
underneath the Point Name column.

The Point # and the Point Name are separated by a
short vertical linein the point record. For example, if a
point has a number of 2 and aname STAGE 1, “2|STAGE
1” will appear underneath the Point # and Name columns.

Connected Point/Application

If apoint has already been defined and is currently
being used by an application, the name of the output to
which the point is connected will be displayed in the Con-
nected Point/Application field.

7.2.1.2  Configuring a Point From the
Output Summary Screen

To configure apoint, usethe A and v keystomove

the cursor to the point you wish to set up, and press -
SETUP-OUT.

If you press to setup a4A O output point, the Ein-
stein will automatically transfer you to the Setup Analog
Output screen (see Figure 7-8). For al other output board
types, pressing # will bring up a pop-up menu such as the
one shown in Figure 7-6. This menu will prompt you to
specify the output as either digital, pulse, or one-shot.
Press if the output is digital, press B if the output is

pulse, press if the output is one-shot, or press to
cancel setup.

Eimsleim

Please select the data type for Output #1:

igital

ulse

ne Shot

ancel Operation

D
P
1}
C.

W e

Press desired selection

Figure 7-6 - Output Data Type Pop-Up Menu

Depending upon what type of output you selected, the
Setup Digital Output, Setup Pulse Output, or Setup One-
Shot Output screen will appear.

The Pulse and One Shot segments are covered in the
advanced manual.

7.2.1.3  Setup Digital Output
12:58 THIS CTIRL - B:8 HEM: 1731: 1461 8-13-97
1 ALARH 2y 1 FAlL
Point Nane :
Board/Point # 1.1
Select Eng. Units: ON-OFF
CE—

Name of this item

Enter desired text !

[Fr: Jra: 0000 Tra: Tra:  Jrs: cancer

F6: ALARMS F7: F8: ACTIONS F9: HOME F18: BACK

Figure 7-7 - Setup Digital Output Screen

Digital outputs are ON when the Einstein callsfor
them to be ON and OFF whenever the Einstein callsfor
them to be OFF. Most outputs that directly activate and
deactivate output devices will need to be set up as the Dig-
ital output type.

Point Name The Point Nameis simply a name for
the output point that may be used as areference.

Assigning a descriptive name to a point makes set-
ting up outputs for applications much easier. For
example, if you are setting up light input #3 for light
circuit #2, you may choose to name it “INP #2
LIGHT #3". Then, when programming your Lighting
Control application, you may easily define the fan
output by tying it to INP#2 LIGHT #3. This keeps
you from having to keep track of which contacts are
tied to which point numbers.

You are required to enter a point name in the Point

Setting Up Outputs
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Name field. The default name is“:{ BOARD
NAME} :{ SUBNET NUMBER}:{ BOARD NUM-
BER}:{ POINT NUMBER}”.

Board/Point # The Board/Point Number will auto-
matically be defined if you are configuring the point
from the Output Summary Screen.

Select Eng. Units The Select Eng. Unitsfield is
where you may select how the ON and OFF states of
this point are displayed and represented in the Ein-
stein’s setup fields and status screens. By default,
digital outputs have ON-OFF engineering units,
meaning when the output is ON or OFF, the input
will be represented as“ ON” or “OFF” in the system
software.

Engineering units are only avisual representation of
the state of the output point (energized or de-ener-
gized). Therefore, it is not necessary to define engi-
neering units for digital inputs. However, selecting
unitsthat are appropriate to the output’s function
(suchasBYP or NO_BYP for inputs that initiate
bypasses) will make the output’s state easier to read
and understand.

To choose an engineering unit, press and select
the desired units from the Look-Up Table.

INPUT Thisfield links the output to an application.
You do not need to enter anything in thisfield. You
will be ableto link applications to this point during
the application setup process.

7.2.1.4

The Setup Analog Output screen (Figure 7-8) iswhere
output types, units, and default values are specified for
analog output points.

In most cases, only the point name will need defining
in this screen, unless you wish to change the 0-10V output
range or configure a priority override.

Setup Analog Output

2

12:58 THIS CIRL — B:8 MEM : 1731: 1461 8-13-97
1 ALARM [ 1 FAIL
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Point Name E :4A0:1:1:1

Board/Point # ¢ 1.1

Output Type ¢ Linear
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Figure 7-8 - Setup Analog Output Screen
7.2.1.5

The Point Name is simply a name for the output point
that may be used as areference.

Assigning a descriptive name to a point makes set-
ting up outputs for applications much easier. For
example, if you are setting up fan #3 for Zone 1, you
may choose to nameit “FAN#L HT#3". Then, when
programming your HVA C Control application, you
may easily define thefan output by tying it to FAN#1
HT#3. This keeps you from having to keep track of
which contacts are tied to which point numbers.

You are required to enter a point name in the Point
Name field. The default name is“:{ BOARD
NAME}:{ SUBNET NUMBER}:{ BOARD NUM-
BER}:{POINT NUMBER}".

Board/Point # The Board/Point Number will auto-
matically be defined if you are configuring the point
from the Output Summary Screen.

Output Type

The analog output may be either of two types: “Linear”
and “VSComp”.

“Linear” meansthat the output is a standard 0-10vVDC
linear output.

Point Name

“V SComp” meansthat the output is a percentage (0% -
100%) that is driving an inverter that controls avariable-
speed device such as a compressor or fan.

If the output will be driving a variable-speed device,
choose “VSComp” in this field; otherwise, select “Lin-

ear”. Use the B88 and keysto select.

Select Eng. Units

The engineering units of the output value are entered in
the Select Eng. Unitsfield. Thisvalueis set automatically
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gmslein
to percent (PCT). To select a different engineering unit,

press or to scroll through the options or select the
desired unit from the Look-Up Table ( ).
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8 Introduction to the Einstein

This section covers what to do when you are program-
ming anew Einstein for the first time. The section
includes logging on, specifying information about 1/O
boards and application types, and other topicsrelated to
Einstein programming and navigation.

8.1 Logging On

Passuword :

Figure 8-1 - User Login Dialog Box

When the Einstein is powered up for the first time, the
first screen displayed after initiaization is the User Login
screen.

1. Enter “USER” in the Username field.

2. Pr&ss.
3. Enter “PASS’” in the Password field.
4, Press.

8.2 Resetting the Einstein
Controller

Resetting the Einstein controller needsto be doneif:

* If you are programming your Einstein con-
troller for the first time.

o If al of the settings need to be cleared.
* If the program settings are unknown.

* If the controller’s basic functions (navigat-
ing) are not able to be performed.

Open the Einstein controller panel. There are three but-
tons located midway down on the main circuit board (see
Figure 2-1). These buttons are used to perform various
hardware functions.

SERVICE Service Button - The Service Button
. is used for Echelon network configura-
tion.

Reset Button - The button labeled
. ‘ "RESET" onthe processor board resets
the controller. Pressing and holding
'\\ this button for five seconds will cause
CLEAN OUT | the Einstein to reset and retain al pro-
(BLUE “R”) grammed applications, logs, and other
data stored in memory.

Clean Out - The button with no |abel
on the controller is used to perform a function called
"clean out." Using this button in conjunction with the
Reset Button will cause a clean out, which is areset that
erases all data from memory. The Einstein will re-boot
after aclean out with al programmed applications, logs,
and other data erased.

Clean outs are also commonly called Blue' R’ resets,
named for the key presses required to cold-reset CPC's
previous generation of controllers, REFLECS.

Performing a Clean Qut

RESET

WARNING!!!

A clean out will erase all programmed parameters
from memory. Do not follow theseinstructionsunless
you are absolutely sure you wish to remove all appli-
cations and logs from memory.

1.Press and hold down both the
Reset Button and the Clean Out
button.

CLEAN
ouT RESET

O
2.When the screen clears, release
the Reset Button, but CONTINUE

@ R TOHOLD DOWN THE CLEAN
@R% O OUT BUTTON.

3.When the screen displays the
CESS INITIATED" release the Cold Reset button.

message "CLEANOUT PRO-

Logging On
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Network Setup

2

%% NETHORK SETUP 3x%x|

Unit Humber (Echelon Subnet)
Unit Hame

Boards on I-0 Network:

16 AI Boards
8 RO Boards

: THIS CTRL

8 DO Boards
4 AD Boards
IRLDS Controllers
ARTC Controllers

Unit Controllers (Echelon):

a Roof Top Controllers (RT-188)

When finished, press to moveto the next
screen.

8.4 Application Setup

Figure 8-2 - Network Setup Screen

After logging in for the first time, the Network Setup
screen will ask you to specify how many of each type of
device will be connected to the Einstein you are currently
programming.

Unit Number (Echelon Subnet) Each Einstein
on the Echelon network must have a different unit
number. This can be any number from 1 to 255, but
each Einstein’s number must be unigue. No two Ein-
steins on the network may have the same unit num-
ber.

Enter this number in the Unit Number field. It isrec-
ommended you number the first Einstein “1” and
number the other Einsteins on the network sequen-
tialy (2, 3, 4, etc.).

Unit Name Typeaname for the Einstein in the Unit
Name field.

Boards on the 1/0 Network

16Al Boards Enter the number of 16Al analog
input boards on this Einstein’s I/O network.

8RO Boards Enter the number of 8RO relay output
boards on this Einstein’'s 1/0O network.

8DO Boards Enter the number of 8DO digital out-
put boards on this Einstein’s |/O network.

4A0 Boards Enter the number of 4A0 analog out-
put boards on this Einstein’s |/O network.

IRLDS Controllers Enter the number of IRLDS
leak detection units on this Einstein’s 1/O network.

Unit Controllers (Echelon)

Roof Top Controllers Enter the number of roof
top controllers (RT-100s) in thisfield.

jex* APPLICATION SETUP %

Enter the nunber of each tupe of application you would like to create.

K Air Handlers (AHUs)

Time Schedules

Lighting Chamels

fnalog Sensor Control Channels
Digital Semsor Control Channels
Pouer Monitor Chammels
Anti-sueat Chamnels

Demand Control Chawnels

HUAC Zomes

oI E®

Figure 8-3 - Application Setup

The Application Setup screen iswhere you will enter
information about the types of devices on the Einstein’s
control system. Itis crucial that you enter exactly theright
numbers of condensers, suction groups, and other applica-
tion types in this screen — this step will save you time and
will keep you from having to create new applications dur-
ing the setup process.

Air Handlers Enter the number of air handler sys-
tems for this building system.

Time Schedules Enter the number of time sched-
ulesfor this building system.

Lighting Channels Enter the number of lighting
channels that will be controlled the Einstein.

Analog Sensor Control Channels Enter the
number of analog sensor control modules for this
refrigeration system. This number should include
analog temperature sensors, pressure transducers,
and all other inputs except digital closures.

Digital Sensor Control Channels Enter the
number of digital sensor control channelsfor this
Einstein Unit.

Power Monitor Channels Enter the number of
power monitoring circuits for this Einstein Unit.

Anti-sweat Channels Enter the number of anti-
sweat channels for this building system.

Demand Control Channels Enter the number of
power demand control channels for this building sys-
tem.
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HVAC Zones Enter the number of HVAC zones for
this building system.

When finished, pr&es to moveto the next
Screen.

8.5 The Main Status

Eimsleim
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KEY DESCRIPTIONS

Figure 8-4 - Main Status Screen

The Main Status Screen is the “home” screen for the
Einstein. When no oneislogged in to the controller, thisis
the screen that will be shown in the display. When auser is
logged in to the controller, it will be shown when the user
is not performing any actions such as application setup,
viewing other status screens, etc.

The Main Status Screen will vary depending on the
configuration of the controller. In most cases, the Main
Status Screen will show the real-time status of the most
fundamental systems being controlled by the Einstein
(Suction Groups, Condensers, and Case Circuits).

The Main Status Screen is agood place to point out
three important common elements of all Einstein screens:
the screen header, the function key descriptions, and the
help line.

8.6 Common Screen Ele-

Figure 8-5 - Common Screen Elements

8.6.1 The Header

The first two lines at the top of the Einstein screen are
referred to as the screen header. This area of the screen
contains the time and date, controller name, subnet, and
node number, and alarm and failure notifications. In addi-
tion, it contai ns highlighted indicators to show when auser
is operating in a particular mode, such asfull options, edit,
macro record, or insert mode.

If the Einstein’s Global Data feature is being used to
supply outside air temperature and outside rel ative humid-
ity values, these values will also be displayed in the
header.

8.6.2

At the very bottom of every screen in the Einstein,
there are ten boxes labelled F1 through F10. These boxes
are the function key descriptions. The function key
descriptions show what each of the ten function keys

(Iil through ) do when pressed.

Function key usage often varies depending on which
screen or field Einstein is currently in.

The Function Keys

Try This

For an example of how the function key descriptions
change, use the arrow keysto move the cursor around in
the Default Screen. You will see some descriptions

(mostly ) in the function button menu change asthe

cursor goes from field to field.

8.6.3 The Help Line

The line directly above the function button menu is
called the help line. The help line displays information

The Main Status Screen
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about the currently selected field, such as general descrip-
tions, possible ranges, and other information to help a user
maneuver around and/or configure the field.

2

Try This

Try This

To see different messages the help line generates,
start from the Main Status screen. Press 23 (ZONES).
Highlight acircuit and press. Press [ED , then "5
Use the IEB buttonsto move through the setup screens
and notice how the help line changes as the screens
change. When finished, press [ Fo | (HOME) to return to
the Main Status screen.

8.7 Screen Types

To view the Suction Group status screen, start from the
main status screen. Press the function key [ F1 ] (AHU).
Choose which application to view and preas. The

control temperature, fan status, and dehumidification
status is displayed in this screen.

To view other application types, use the function
keys =3 , , and 3 (see Table 8-1) to seethe
zones, lighting circuits and sensors status screens. Press
[ 5 I get afull menu of even more of the accessible
status screens.

8.7.1 Status Screens Key Function
[ F1 ] Air Handler Status
:
AlUAL I [F2 | HVAC Zones
e Feon
Ctrl Tenp :[JIY,.. |Fan: OFF Lighting Circuits
Seaser B HUM: -2, [ F4 | Analog and Digital Circuits
CHON]
Space funidity « - NONE Delun Active {TNACTY Table 8-1 - Status Screen Function Keys
Apparent Temp :  HONE —HEAT —COOL
Heat~ Cool Mode : HotAct . . . oy
Status Screen functions are explained in more detail in
other sections of the manual. For now, press [ Fs [
AHU Status access another important screen: the Actions menu.
Ho Ctrl
T T — 8.7.2  The Actions Menu
[F1: avu [r2: zoNes =~ [r3: LIGHTING [ra: SENSORS  [Fs: moRE |

Figure 8-6 - Air Handler Satus Screen

Status Screens are real-time views of application func-
tions. They show the current status of all outputs, the cur-
rent values of all inputs, and other important data such as
control set points, run times, and whether or not bypasses
or overrides are active.

Each status screen is specially designed to provide a
concise at-a-glance view of how one or more systems are
functioning.

MEM: 231: 138

GLOBAL ACTIONS —————————-
8 Craph L Firmware Revision

1 Log M Display Users

2 Override N Hote Pad

3 Expanded Info 0 —-

4

S Network Status
T Choose Controller
U General Help
U Service Actions
APPLICATION ACTIONS ——-—- W Status, Logs, Graphs
A Setpoints X Log Off
B Setup ¥ Systen Setup
C Alarn Setpoints Z Control Appl Setup
D Detailed Status
g
F Hext Application

G Previous Application
H Bupass
i

Press desired selection
=Failure: = g

S T E A e T e e TR Er o
ET [ TR [T

Fior_pack

Figure 8-7 - The Actions Menu

The Actions Menu is the main menu used for doing
just about any task in the Einstein system software. This
screen lists anumber of options that can be used to affect a
selected field, an entire application, or the whole Einstein
in general.

8-4 ¢ Einstein BX I&0 Manual

026-1602 Rev 3 4-11-01



One of the more important features of the Actions
Menu isthe Setup Editor (select B) located in the Applica-
tion Actions menu. The actual setup screen will vary,
depending on where the cursor is placed in the Main Status

screen before IR is pressed. Thisis one of the easiest
methods of editing an existing application.
There will be more on the actua usage of the Setup

Editor and how to implement its functions later in this
manual.

8.7.3 The Setup Editor

Eimsleim

Try This

To see each screen in atypical set up, start from the
Main Status screen.

452 THIS CTRL - 1:1 81-28-99
MEH: 276: 1838

S5T Outputs

ps: SUCTION GRPBL

INDEXJ etpoints] u:

TABS

SCREEN

NAME

SETUP__/|
FIELDS

HELP
LINE N

FUNCTION
KEYS

Figure 8-8 - Typical Setup Editor Screen

The Setup Editor utility isthe interface used to change
settings and set points, and define inputs and outputsin the
Einstein. Figure 8-8 shows atypical Setup Editor screen
and its primary elements.

8.7.3.1 Index Tabs

The ten boxes at the top of the screen labelled S1
through S10 are known as the index tabs. These tabs pro-
vide a short index of the screensthat are used to set up the
current application. The numbers S1 through S10 repre-
sent the screen numbers (S1 being screen 1, S2 being
screen 2, and so on).

Each of the setup screens that you may access will
have a name beside its number. In Figure 8-8, for exam-
ple, you will notice some tabs have names, while others
are blank.

Asyou move through these screens within the Setup
Editor, the highlight will moveto different tabsto indicate
which screen is being displayed.

* Pressing [ F1 (PREV TAB) will back-up the order
of the screens.

» Pressing [ Fo | (HOME) at any point will take you
to the Main Status screen.

1. Position the cursor somewhere inside the AHU
section and press B3 ond B The General set
up screen will be displayed.

2. Press EE (NEXT TAB). The Setpoint set up
screen will be displayed.

3. Press ED again and the Inputs set up screen
comes up.

4. Press EED afew moretimesto see the rest of the
set up menu screens. When the S10 section
(MORE) is highlighted, there may be more than
one extra set up screen.

5. Keeppressing =3 whiletaking note of the extra
screens until Sl is highlighted once more.

These screens (S1 through S10) contain all of the set
up information that is associated with the selected air han-
dler unit.

Sometimes there are empty sectionsin the tab menu
where atab selection should be. Thetab is said to be inac-
cessible. There are several reasons why atab may be inac-
cessible (i.e. without a name next to the number):

» Thetab (and the corresponding screen) is unused
and reserved for later revisions.

» The screen may only be accessed when running in
Full Options mode.

» The screen may require one or more fields to be set
to certain values before the screen may be accessed.
For example, a screen containing nothing but com-
pressor proof input definitions might be hidden if
thereisafield on another screen that tells the sys-
tem there are no proof checking devices on the
group’s compressors. To access this screen, you
would have to set thisfield to “YES".

The screen you are currently in is always highlighted
in the screen’sindex tab. For example, in Figure 8-8,
because Screen 2 is displayed, tab S2 is highlighted.

8.7.3.2 The Help Line

The line near the bottom of the screen above the func-
tion key menu is once again the help line. The help line
this time provides a short description of the selected field,
along with important information such as minimum and
maximum value ranges, and setup instructions.

Screen Types
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8.7.3.3

The ten boxes at the very bottom of the screen show
the function of keys [ F1 through . Most of these
keys retain the same function no matter which field,
screen, or application is selected in the Setup Editor. Table
8-2 shows what each key is used for.

The Function Keys

2

Menu

[Systen Configuration Henu
jElGoneral Controller Information

2~ User Access Setup
3~ Time and Date

4— HNetuwork Status/Setup

5- Alarm Status/Setup

Table 8-2 - Function Keys for Setup Editor

After al of the functions of Einstein are set up, the
next step is to set the System Configuration, which is basi-
cally how the system is used.

8.7.4 The Systems Configuration

Key Function Description 6- Input and Output Point Setup
=3 PREV TAB Moves backward one T Dofoult Logaing Setue
8- Global Data Setup
screen.
9~ Application Default Value Setup
=23 NEXT TAB Moves forward one
screen.
EDIT Brings up the Edit TEe0 o i s sanell G St
Menu Box.
=2 CANCEL Exits the Setup Editor Figure 8-9 - System Configuration Menu
without saving an . . .
changesg y The System Configuration Menu is the menu to use to
: - set up the Einstein. The options in this menu allow setting
=3 ALARMS Jumps immediately to|  yp time/date information, configuring user names and
Alarm Advisory Log passwords, setting up alarming and logging, and other
screen. important data.
LOOK UP Brings up the Look-Up To enter the System Configuration Menu, press
Table forf,thlz selected| B (AcTIONS) and BB (SY STEM SETUP).
ield.
or or The System Configuration menu contains nine menu
. items:
STATUS Displays cqrrent sta-
tus of the highlighted Menu Option Description
area. P p
m ACTIONS Brings up the Actions 1 - General Controller Info | Edit gener_d mformatlon. aboqt
M the Einstein, such as engineering
enu i -
units, modem characteristics,
[ Fo | HOME Saves changes, and summer/winter change-over
returns to default sta- specifications.
tus or summary 2 - User Access Setup Set up usernames and pass-
screen. words, and define security level
F10 BACK Saves changes, requirements.
returns to previous 3 - Time and Date Change the current date and
screen. time, and specify date formats.

4 - Network Status/Setup View and/or change the configu-
ration of the Echelon and RS485

1/0 networks.

Table 8-3 - System Configuration Menu Options

8-6 ¢ Einstein BX I&0 Manual
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Menu Option

Description

5-Al

arm Status/Setup

Set up dial-outs and alarm
reporting for the current Ein-
stein.

Setup

6 - Inputs and Outputs Point

View the status of all input and
output boards, as well as set up
individual points on the I/O
boards.

7 - Default Logging Setup

Enter information about L ogging
Group applications such as the
sampling frequency and total
number of samples.

8-Gl

obal Data Setup

Configure one or more anal og or
digital sensorsto be used as
“global” values by al Einsteins.

9 - Application Default
Value Setup

Choose the default values most
appropriate to the building con-
trol componentsin the system.

Table 8-3 - System Configuration Menu Options

At this point, you have learned how to log on, initial-

ize the system, maneuver through Einstein’s setup screens,

seen common screen elements, the Actions Menu screen,

the System ConfigurationsMenu and have initiated abasic

system templ ate.

Screen Types
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9 System Configuration

System Configuration Menul
B cx a1 Contraller Information |
2- User Access Setup

3- Time and Date

4- Hetwork Status/Setup

5- Alarm Status-Setup

6- Input and Output Point Setup

T- Default Logging Setup

8- Global Data Setup

9- Application Default Value Setup

nunber or scroll to selection

Press menu

Fl: HELP

F6: ALARMS [F7: |F8: acTiONs F9: HOME F18: BACK

Figure 9-1 - System Configuration Menu

To access the System Configuration menu from the
Main Status screen, press [ Fs | (ACTIONS) and then
(System Setup).

The Genera Setup screens are where the user selects

controller names, default engineering units, baud rates,
daylight savings time dates, refrigerant type, and other

important items pertinent to the Einstein’s basic operation.

To accessthis screen from the System Configuration
menu, pr&ss (Genera Controller Information).

9.1 General Information

[Sat Susten 557

General Setup: GENERAL SERV

RS-232 Baud : 9688 baud

I-0 Het Baud : 9688 baud
Alarm Annunc ¢ Ho

Site Hame
Site Phone

Enter desired text ! Site Name
Fi: PREV TaB  Jr2: WExT TaB  JFa: epir  Jra:  [FS: caNcEL
F6: ALARMS F7: STATUS FB: ACTIONS F9: HOME F18: BACK

Figure 9-2 - General Setup -- Screen One

9.1.1 Modem Setup

If this Einstein has amodem that will be connected to a
phone line, enter the phone number of thisline in the
Phone # field. Since thisfield isonly ten characterslong,
enter the phone number without dashes, spaces, or paren-
theses.

9.1.2 Baud Rates

| f a baud rate is changed in this screen, the control-
ler must be rebooted (turned OFF then ON again) to
make the baud rate change occur.

9.1.2.1 RS-232 Baud Rate

The RS-232 Baud Rate field determines the speed of
communications between the Einstein and an RS-232
device (such as a satellite link or PC).

The baud rate selected in thisfield should correspond
with the baud rate for the RS-232 device. For example, if
connecting a PC to this port, the PC's COM port should
be set up to communicate at the same rate as what is set
in thisfield.

There are four options to choose from. Select one of
the options below using the or keys:

Port Disabled - When this option is selected, the
RS-232 port will be disabled.

9600 baud

19.2 Kbaud

38.4 Kbaud

9.1.2.2 1/O Net Baud Rate

The 10 Net Baud Rate isthe rate at which the Einstein
will communicate with input and output boards on the
R$485 1/0 Network.

You may select either “9600 baud”, “19.2 Kbaud”, or
“Port Disable” in thisfield. The appropriate baud rateis
either 9600 or 19.2Kbaud, depending on whether or not
an RT-100 is on the network.

9.1.2.3

In every Einstein network, at least one Einstein unit
must be in charge of processing alarms from al Einsteins
on the network and reporting them in some way, whether it
be across the Echelon network, or remotely via modem or
Ethernet. This Einstein unit is known as the alarm annun-
ciator.

Alarm Annunciator

General Information
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If you want the Einstein you are programming to be an
alarm annunciator, set the Alarm Annunc field to “ Yes.”

When an Einstein is set up as an Alarm Annunciator,
the default screen changes from the Main Status Screen to
the Alarm Advisory Log screen.

2

Measurement Units (Abbreviation)

Velocity, Air  |Feet/Minute (FPM)

Meters/Minute (MPM)

Velocity, Liquid|Gallons/Minute (GPM)
Liters/Second (LPS)

el Volume, Flow |Cubic Feet/Minute (CFM)
The Alarm Annunciator field must be set to Yes if Cubic Meters/Second (CMS)
you want to connect the Einstein to an Ethernet network Current Milliamperes (MA)
using an SS-100 or NetCom Network card. Amperes (A)
9.1.3 Eng Units Setup Light Lux (LUX)

Press IED to advance to the Eng Units screen.

The fieldslisted under the Units heading determine the
controller’s default engineering units. The Einstein will
use the engineering units chosen in these fields when dis-
playing va ues on the status screens. The Einstein will aso
apply these units to set points and other user-entered
parameters.

Table 9-1 lists dl of the engineering units along with
the options that may be chosen for each. For each of the

Unitsfields, use the E28 and keysto scroll through the
list of possible units. Or, (LOOK UP) will display all
of the available options for each field.

All of the engineering units most commonly used in
the United States are sel ected as the default units. The U.S.
defaults are highlighted in bold in Table 9-1.

Foot-candles (FTC)

Table 9-1 - Engineering Units Options

9.1.4 Modem Select

T1: Genera T 5! Susten

S2: Eng Units | ERHELTECN EH

General Setup: GENERAL SERV

Ua lue
Blinternal Hoden

Moden Port

Scroll using Nexts/Prev keus ! Port selection for the moden

Fi: PREV TaB  Jr2: WExT Tap  Jra: epir  Jra:  [FS: caNcEL

F6: ALARMS F7: LOOK UP FB: ACTIONS F9: HOME

Measurement Units (Abbreviation)
Temperature |Degrees Fahrenheit (DF)
Degrees Celsius (DC)
Temperature Rate | Degrees F/hour (DFH)
Change Degrees C/hour (DCH)
Pressure, Large |Pounds/squareinch (PSI)
Bars (BAR)
Kilopascals (KPA)
Pressure, Small |Inches of Water (INW)
Centimeters of Water (CMW)

Table 9-1 - Engineering Units Options

Figure 9-3 - Modem Select Screen

Press B to advance to the Modem Select screen.
Usethe and keys to scroll through the options,
or press (LOOK UP) to view the available options.
You can choose between an internal modem (one that is
mounted directly on to the Einstein circuit board viathe

PC104 dot) or an externa modem, which connects to
the Einstein using a cable.

9.1.5 TCP/IP (Einstein 1.4 and

9-2 ¢ Einstein BX I&0 Manual
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S1: Genera T S2: Eng Units | S3: Moden S4: Serial IP 851 Susten
General Setup: GENERAL SERV
Serial IP

IP Address
Subnet Mask 2
Primary DNS [
Secondary DNS  : @.
Primary Cateway: B.
Secndry Cateway: .

Enter desired text ! Local Serial Ethernet Device IP Address

Fi: PREV TaB  Jr2: WExT TaB  JFa: epir  Jra:  [FS: caNcEL
F

F6: ALARMS F7: STATUS FB: ACTIONS F9: HOME 18: BACK

Figure 9-4 - Serial IP Address

Einstein units with version 1.4 or greater software may
be configured to communicate across an Ethernet com-
puter network using TCP/IP protocol. Ethernet network
communication requires installation of either an SS-100
Ethernet Network Gateway (P/N 570-2000) or a NetCom
Network Card (P/N 370-4000). Refer to P/N 026-1607,
SS-100 Serial Server Installation and Programming
Guide, for hardware installation instructions for the Ether-
net Network Gateway.

Once al the hardware is properly installed, you will
need to enter | P address information for the Einstein in the
Serial IP screen.

IP Address The P Address field sets the network
address for this Einstein. Other network devices
(such as PCs running UltraSite) will communicate
with this Einstein by sending information to this
specified address. Contact your network administra-
tor to determine what |P addressto enter.

The IP Address always consists of four numbers
from zero to 255, each of which is separated by a
period. Enter the address in this format.

Subnet Mask The Subnet Mask is a network vari-
able that defines how the IP address will be trans-
lated by all devices on the network. Contact your
network administrator to get the correct subnet mask
value, and enter it in this field.

The default value, “255.255.255.0”, is the subnet
mask commonly used for small networks.

Primary DNS Contact your network administrator
to seeif a Primary DNSvalueis required for this
Einstein. If so, enter the Primary DNS address sup-
plied by your adminstrator in thisfield. If not, leave
thisfield set to “0.0.0.0".

Secondary DNS Contact your network administra-
tor to see if a Secondary DNS valueis required for
thisEinstein. If so, enter the Secondary DNS address
supplied by your adminstrator in thisfield. If not,
leave thisfield set to “0.0.0.0".

Primary Gateway Contact your network adminis-
trator to see if a Primary Gateway valueisrequired
for thisEinstein. If so, enter the Primary Gateway
address supplied by your adminstrator in thisfield. If
not, leave this field set to “0.0.0.0".

Secondary Gateway Contact your network
administrator to see if a Secondary Gateway value is
required for this Einstein. If so, enter the Secondary
Gateway address supplied by your adminstrator in
thisfield. If not, leave thisfield set to “0.0.0.0".

9.1.6 System Refrigerant Type

T1: General

RSNG| =5 Susten |

SZ: Eng Units | S3: Hoden

General Setup: GENERAL SERV

Enbl Self Tests: Ho
Refrig Type : R22
Highlight Color: 4

En
Fl: FREV TAE

ter A to 15 ! Data field highlight color
B FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
F6: ALARMS F7: STATUS F8: ACTIONS F9: HOME F18: BACK

Figure 9-5 - System Refrigerant Type

Press IED to advance to the system Refrigerant Type
(SYSTEM) screen. Use the and keys to scroll
through the options, or press (LOOK UP) to view the
available options.

When through entering the value into the field, press
to return to the System Configuration Menu.

General Information
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9.2 User Access

2

12:58 THIS CTRL — B:8 HEH: 1731: 1461 8-13-97
1 ALARM 2y 1 FAlL

System Configuration Henu|

1- General Controller Information
Fallllser Access Setup

3- Time and Date

4- Hetwork Status-Setup

5- Advisory Status-Setup

6- Input and Output Setup

7- Logging Defaults Setup

8- Global Data Setup

9- Setup Wizard

nunber or scroll to selection

ELl: HELP F3: REM LOGoN Jra:  Jrs: |

F6: ALARMS [F7: |F8: acTiONs F9: HOME F18: BACK

Press menu

access levels, one being the lowest, and four being the
highest. Table 9-2 gives adescription of each level and the
capabilities they have access to.

Level 1 Read-only access. Users may generally
only view status screens, set points, and

some system settings.

Level 2 Setpoint and bypass access. Users may
perform all the tasks alevel 1 user may,
plus they may change control set points

and bypass some devices.

Level 3 Configuration and override access. Users
may perform dl the tasks alevel 2 user
may, plus they may override system set-
tings, create new cells, and program new

applications.

Figure 9-6 - System Configuration Menu

In the User Access Setup screen, you may add user
names and passwords to the controller with varying levels
of security, and customize user access for each security
level.

To access this menu, choose option €2 from the Sys
tem Configuration Menu.

Level 4 System Administrator access. All Einstein

functions are accessible by alevel 4 user.

4:52 THIS CTRL - 1:1 81-28-99

User Access Setup|

Access level guidelines :[RREUTN - Change Setpoint/Bupass
3 = Config/Override 4 = Systen Adninistrator

TN BT Sot Point  Bupass Override Config Alarn Ack
Refrigeration Control: 2 3

Building Control H 2 2 3 3
Advanced Control H 2 z 3 3 3
Common Control H 2 z 3 3 3
Enable Detailed Transaction Logging: ' Ho
Usernane Passuord Auto Logout Access Level
USER #1 : USER PASS B

T Trer —  Tror  rai  Tror cenem
[Fe: amerns ] [Fo: actions o wone _|rie: nacx

To: ACTIONS

Figure 9-7 - User Access Setup Screen

An Einstein may be programmed with up to 25 differ-
ent users. A user basically consists of a username, a pass-
word, and an access level. Whenever a username and
password are entered during login, the Einstein searches
the user records for the username and password. If found,
the Einstein will log the user in at the access level chosen
for the user in the user records.

The access level determines how many of the Ein-
stein’'s features the user may use. The Einstein uses four

Table 9-2 - User Access Levels

9.2.1 Changing Required User
Access Levels

The “Level Required For” table in this screen is used
to customize what access level is required to perform cer-
tain actionswithin the Einstein unit. There are four rowsin
thistable, each of which correspondsto a different type of
Einstein function or application.

* Refrigeration Control - This category includes
changes or actionsinvolving refrigeration applica-
tions specific to RX controllers (Suction Groups,
Condensers, Circuits, CC-100s, etc.)

* Building Control - This category includes changes
or actions involving building control applications
specific to BX controllers (AHUSs, Zones, Lighting
Control, Time Schedule, Demand Control, etc).

» Common Control - This category includes control
applications common to both RX and BX control-
lers (Sensor Control, Time Schedules, Conversion
Cells, Andog or Digital Combiners, Global Data-
etc.)

» Advanced Control - This category includes applica-
tions common to both boxes that are only used by
advanced users, such as L oop/Sequence Control-
lers, Refrigeration or HVAC Simulations, etc.

Each row hasfive columns, each of which corresponds
to a different category of user actions.

* Set Point - Thisincludes all actions that change
application set points. Also, clearing one or more
alarmsout of the Alarm Advisory Log is considered

9-4 ¢ Einstein BX I&0 Manual
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a“set point” action (refer to Section 20.4, Alarms,
for the definition of “clearing alarms”).

* Bypass - Thisincludes al actionsthat bypass a
device to a certain state, such asinitiating a manual
defrost, or configuring an application input desig-
nated as a “bypass.” Also, resetting one or more
alarmsin the Alarm Advisory Log is considered a
“bypass’ operation (refer to Section 20.4, Alarms,
for the definition of “resetting alarms”).

» Override - Thisincludes any user-ordered override
of aset point, input, or output.

» Config - Thisincludes all actions that change an
application setting. Thisincludes configuring inputs
and outputs.

» Alarm Ack - Thisincludes acknowledging one or
more alarms in the Alarm Log. Refer to Section
20.4, Alarms, for the definition of “clearing
alarms.”

For each row and column of the Level Required For
table, enter the desired minimum priority level that will be
required for usersto perform actions on each type of appli-
cation. Einstein will check this table when a user attempts
an action to verify the user has the appropriate access level
to make the change. If the user’saccesslevel isequal to or
above the priority setting in the table, accesswill be
alowed. If not, access will be denied.

9.2.2 Creating a New User
Account

After entering the User Access Setup screen by press-
ing ﬂ

6. Movethe cursor so that it is somewhere in the
Users box at the bottom of the screen.

7. pPress o put a blank record (user) at the bot-

tom of thelist, or press (INS RECORD) to
insert arecord directly below the cursor.

8. Typeinthe User name, and then moveto the next
entry point (Password) by pressing the right
arrow button.

9. Typeinapassword for the next user, then press
the right arrow button to advance to the next
field.

10. The Auto Logout feature determines the amount
of time it takes the Einstein to log off. Enter the
amount of time for the user and press the right
arrow button.

11. Enter the appropriate access level for the user.
See Table 9-2.

Eimsleim

12. Press B3 (BACK).
9.2.3

To delete an account from the system:

Deleting an Account

1. Movethecursor so that it is highlighting the
record to delete in the Users box at the bottom of

the screen, and press [l (DELETE RCRD).

2. A question box will appear to double check the

deletion of the user. Press if you are sure
about the deletion.

9.3 Time/Date Setup

12:58 THIS CTRL - B:8 HEH: 1731: 1461 8-13-97
1 ALARH 2y 1 FAlL

[System Configuration Menu|

1- General Controller Information
2- User Access Setup

e o Tate ]
4- Hetwork Status-Setup

5~ Advisory Status/Setup

6— Input and Output Setup

T— Logging Defaults Setup

8- Global Data Setup

9- Setup Hizard

FPress menu nunber or scroll to selection

Tir nELY [F2: —  Tro: memiocom Jrar [t ]

Figure 9-8 - System Configuration Menu

The Time Services Setup screen is where users may
changethetime, date, date format, Daylight Savings dates,
and specia time synchronization features.

To get to the Time Service Setup screen, press

(Ti me and Date). The Time Services Setup screen

Time/Date Setup
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(Figure 9-9) iswhere al time and date changes occur.

2

4:52 THIS CTRL - 1:1 81-28-99

Time Services Setup
Time Format: PFRREIVGSTiERY
Active Time: 4:52:53
Date Format: Date MH-DD-¥%
Active Date: A1-28-99

Use 58-68 Hz Line Sync: Yes

Daylight Savings Dates: STAHNDARD US DLT Dates

Scroll using Next/Prev keys ! <{TIME_I2_HOUR: TIHE_24_HOURY

ES: CANCEL

Fi: F2: F3:

FG: ALARMS F7: LOOK _UP F8: ACTIONS FS: HOME Fi@: BACK

Figure 9-9 - Time Services Screen
9.3.1 Setting the Time and Date

The Time Format field affects how times are displayed
and entered throughout the controller. When 24 Hour For-
mat is selected in this field, the hours are displayed and
entered as a number from 0 to 23. When 12 Hour Format
is selected, the hours are displayed and entered as a num-
ber from 1 to 12; an A or aP at the end of the time signi-
fieswhether thetimeis A.M. or PM.

Table 9-3 shows some times as how they would appear
in both formats.

ways: month-day-year format, and day-month-year for-
mat. Choose the most appropriate date format by using the

and keys.

Daylight Savings Dates

The Daylight Savings Dates field determines what
days the Einstein will make date adjustments for daylight
savingstime. There are three options:

 STANDARD USDLT DATES - the time changes
automatically occur on the first week of April and
the fifth week of October every year.

» USER DEFINED DLT DATES- when thisoption
is chosen, fields appear at the bottom of the screen
where the user may choose the month, week, and
day of the year Daylight Savings Time starts and
ends. Use the 88 and keysto cycle through the
optionsin each of the fields.

* DLT NOT USED - the Einstein does not make any

adjustments to the time to accommodate Daylight
Savings Time.

9.4 Network Status/Setup

12:58 THIS CTRL - 8:8 HEH: 1731: 1461 8-13-97
1 ALARH 2y 1 FAlL

Time 12 Hour Format | 24 Hour Format
7:15 a.m. 7:15:00A 7:15:00
12:00 noon 12:00:00P 12:00:00
11:59 p.m. 11:59:00P 23:59:00
12:00 12:00:00A 0:00:00
midnight

Table 9-3 - Time Formats (12 and 24 hour)

To select atime format, select either 12 or 24 hour
using the and keys.

ActiveTime

The Active Time isthe current time in the controller’s
internal clock. Thistime may be changed by entering the
new timein the Active Timefield.

When anew timeis entered in the Active Timefield, it
is sent across the network and changed on all device
clocks so that al devices can remain synchronized.

Date Format
Dates may be presented and entered in either of two

[System Configuration Henu

1- General Controller Information
2- User Access Setup

3- Time and Date

PRt ol Status/Setup ]
5~ Advisory Status/Setup

6— Input and Output Setup

T— Logging Defaults Setup

8- Global Data Setup

9- Setup Hizard

FPress menu nunber or scroll to selection

ELl: HELP F3: REM LOGON Jra:  Trs: ]

:
F6: ALARMS [F7: |Fs: acTiOns F9: HOME F18: BACK

Figure 9-10 - System Configuration menu

If you are continuing the Einstein system configuration
process, the screen on the Einstein you are programming
should display the Time Services Setup screen. Press
twice to go back to the System Configuration screen.

Otherwise, starting from the Main Status screen, press

[ 4 (Network Status/Setup).
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ration/Status screen.

Netuork Setup/Status Henu

il Controller Setup

2- Commected I/0 Boards & Controllers
3- Controller Status

4- Router Setup

12:58 THIS CTRL - B:8 HEH: 1731: 1461 8-13-97
1 ALARH 2y 1 FAlL

1 number or scroll to selection

Ti: WELP ETI TR TR T

[Controller Network Configuration/Status

Board#~/

Nane Hodel Bus Submet Node Revision Status
RX308-Refg LON 1 1 1 18 D This Controller
CL:01:802  CC10P-Liquid LON 1 2 8 8 - Inactive
CL:P1:803  CC10P-Liquid LON 1 3 8 8 - Inactive
CL:P1:884  CC10P-Liquid LON 1 4 8 8 - Inactive
CL:P1:805  CC10P-Liquid LON 1 5 8 8 - Inactive
Al@1:01  16AI 1.0 1 8 8 - Inactive
A1:@1:02  16AI 1.0 2 8 8 - Inactive
A1:81:03  16AI 1.0 3 8 8 - Inactive
Al:@1:04  16AI 1.0 4 8 8 - Inactive
:RD:@1:01  BRO 1.0 1 8 8 - Inactive
:RD:@1:02 8RO 1.0 2 8 8 - Inactive
AD:BL:01  4A0 1.0 1 8 8 - Inactive
:[L:@1:81  IRLDS 1.0 1 8 8 - Inactive

Figure 9-11 - Network Setup/Status Menu
Select Associated Control-

From the Network Setup/Status Menu screen, choose
the second section, Connected I/O Boards & Controllers,

by pressing [ 2 ]

Fl: ADD RECORD
F6: SET ADDRESS|F7:  |F8: EXPD _INFO__|F9: HOME F18: BACK

IET_STATUS |F4: SCAN I/0 F5: CANCEL

%% NETHORK SETUP 3x%x|

Unit Humber (Echelon Subnet)
Unit Hame

Boards on I-0 Network:

16 AI Boards
8 RO Boards
8 DO Boards
4 AD Boards
IRLDS Controllers
ARTC Controllers

: THIS CTRL

Unit Controllers (Echelon):

a Roof Top Controllers (RT-188)

Figure 9-12 - Associated Controllers Screen

When you first logged on to the controller, you were
asked to enter the number of I/O boards, IRLDS and RT-
100 controllers present on the system. If you have not
aready specified the number of controllers, do so now.

All of the boards and controllers specified in that
screen will be shown in the Controller Network Configu-

Figure 9-13 - Controller Network Configuration/Satus Screen
9.4.2  Controller Setup/Status

Every device listed in the Controller Network Configu-
ration/Status screen must have the correct values for the
name, model, bus, subnet, board/nodett, revision, and sta-
tus. In addition, Echelon devices must be “commissioned’
by registering its unique Neuron ID number in the Ein-
stein’s memory.

The last column on this screen lists the status for each
controller. When the status message is“ Online,” the con-
troller and the Einstein are communicating properly. If the
message is “ Offline,” then there is a problem with the con-
troller’s power or the communication link between the
controller board and the Einstein.

Thefirst record in the Controller Network/Configura-
tion Status Screen will always be the record for the con-
troller you are currently logged into (labelled “ This
Controller” in the Status field). If you have already speci-
fied the number of RT-100s in the Controllers Associated
With This BX300 screen, the RT-100s will be listed under-
neath the controller.

When the controller and its associated RT-100s are cre-
ated using the Controllers Associated With This BX Citrl
screen, all of thefieldsin each record will be set up prop-
erly. In other words, the Model, Bus, and Subnet will be
correct, and the Node and Name fields will be configured
with functional default values. The only additional setup
that will be necessary for these Echelon devicesisto
change the default names.

Controller Name
A namefor the controller being set up must be entered
in the Controller Name field. The name should be both

unigue (i.e. no other device on the network has the same
name) and appropriate to the device's function (for exam-

Network Status/Setup
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ple, “ROOF1” for rooftop controller #1).
To enter the name of the device:

1. Scroll down using the arrow buttonsto the device
to be named.

2. When the selection is highlighted, type the
desired name. Use up to nine characters.

3. Pressthedirection arrows to guide the cursor to
each device to be named.

4. press either D to go to the Main Status screen
or to move back one screen.

Scan /O

The Einstein is capable of automatically detecting and
setting up all devices on the RS485 1/0 network. To acti-
vate the Scan 1/0 feature, press lZB in the Controller Net-
work Configuration/Status screen.

The Einstein will automatically detect each 1/0 device
and record each device's type and board number in a sepa-
rate record. For each new board it finds, Scan |/O assigns a
default name based on the board’s type and number. If dif-
ferent namesare desired, you may change them by moving
the cursor to the Controller Name field and typing the new
name.

Status

The Status column on the far right side of the Control-
ler Network Configuration/Status screen tells the current
status of the controllerslisted. If the messageis*Inactive,”
the board is offline. There is either amalfunction due to
loss of power or the controller has not been configured
properly. If the messageis“Active,” then the board is
online and operating normally.

9.4.3 Subnet/Node Assignment

Subnet Assign

If the device being set up isan Echelon network
device, it must be assigned to asubnet. Thisis achieved by
entering the subnet number in thisfield. If the deviceisan
1/0 network device, this field will not be accessible.

Node Assignment

The Board #/Node field serves two purposes. If the
deviceisaEchelon network device, the node address must
be entered in this field. If the deviceis an I/O network
device, its network address (board number) must be
entered in thisfield.

A node address from 1-127 must be entered for al
Echelon network devices. There are no restrictionsto what
node numbers may be assigned to particular devices,
except that no two devices may have the same node
address. For simplicity, it is recommended that node
addresses should start with “1” for the first device in the

Eingtoin

subnet and continue sequentially to “127” for all other
devicesin the subnet.

For /O devices, the number in the Board #/Node field

must match the network ID number chosen on the board’s
dip switches or rotary dials.

9.4.4 Commissioning Echelon
Devices

Once al records have been created and defined for all
devices on the Echelon network, they must be “commis-
sioned.” Commissioning is necessary for the Einstein to
identify and establish communications with all devices on
the network.

A device may only be commissioned if it is properly
connected on the network and powered up.

How Commissioning Works

Each device that is capable of communicating on a
Echelon network has a unique 12-digit Neuron ID code
number that is hard-coded in a chip on the board. In order
for the Einstein to begin communications with a unit con-
troller or another Einstein, it must know the device’'s ID
number.

When a device is commissioned, its 12-digit codeis
either entered by hand into the Einstein (viathe front panel
keyboard) or sent across the network to the Einstein using
the device’s service button. Once the Einstein knows the
device's 12-digit 1D, it establishes communication and
givesthe device its user-defined subnet and node address.
From that point on, the Einstein uses only the subnet and
node address to communicate with the device.

As mentioned above, there are two ways in which a
device may be commissioned. No one way is better than
the other in terms of effectiveness, but one of the methods
may be less difficult than the other depending on the type
of installation.

The Service Button Method

To commission a device using the service button, you
must first set up the Einstein to receive a service button
signal, and then press the service button on the device.
When the signal is received by the Einstein, the device
will be commissioned.

To set up the Einstein to receive a service button sig-
nal, move the cursor to the Controller Name field of the
record you wish to set up, and press the [ - SET
ADDRESS function key.
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The 16Ale’s Service Button

Set controller address for: CCB1
Subnet: 1 Node: 2

Select method for identifying controller.
ressing ’Service Pin’ on controller

I3
Entering Heuron ID from label on controller
Cancel

1
2
3

Press desired selection

Figure 9-14 - Commissioning Menu

A menu will appear on the screen, giving you the
option of either pressing the service button, entering the
Neuron ID by hand, or cancelling and returning to the
main screen. Press [l to select the service button option.
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a NODE ID

Setting Controller Address

Enter time to wait for service pin message

Hait Time: [JFE:T

Figure 9-15 - Service Button Screen

The Einstein will prompt you to enter await timein
the Wait Time field. The Wait Time isthe amount of time
the Einstein will try to detect a service button press before
declaring the attempt unsuccessful and returning to the
main screen. To commission the device, the Neuron ID
must be sent during the Wait Time duration.

After you enter await time in hours:minutes:seconds
format and press &, the Wait Time duration begins. All
that isleft to do isto pressthe service button on the device
to be commissioned.

Figure 9-16 - 16Ale Service Button Location

The 16Al€'s Service Button is located in the top left
corner of the board next to the two Echelon connection
sockets (Figure 9-16). To send the Neuron ID, press and
hold the button down for five seconds.

The 8ROe’s Service Button
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POWER
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When the Einstein’s Wait Time duration begins, the
Einstein will accept the first Neuron ID code it receives.
Be sure that no other service buttons on any devices on
the network are being pressed during the Wait Time.
Since the service button on the CC-100isits Hand-Held
Terminal jack, be sure that no one has a Hand-Held Ter-
minal plugged into a CC-100 other than the one being
commissioned.

The location of the service button and the method of
pressing it depends on the device or controller being com-
missioned.

Figure 9-17 - 8ROe Service Button Location

The 8RO€'s Service Button is located in the top left
corner of the board next to the two Echelon connection
sockets (Figure 9-17). To send the Neuron ID, press and
hold the button down for five seconds.

The Manual ID Entry Method

The Manual ID Entry Method involves entering each
device' stwelve-digit ID number by hand. When entered,
the Einstein searches the network and triesto match the ID
number to the device. When the Einstein finds this device,
the commissioning process is compl eted.

The easiest way to set up a multiple-node store using
the Manual 1D Entry Method isto arrange all network
devicesinto alist that shows each device’'s name, subnet
and node address, controller type, and corresponding Neu-

Network Status/Setup
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ron ID number. Oncethislist is complete, each device
may be commissioned one at atime from the Einstein
front panel.

To make alist of network devices, follow the steps
bel ow:

1. Locate Appendix A: Pressure/\oltage and Tem-
perature/Resi stance Charts for Eclipse Transduc-
ers & CPC Temp Sensors. Each page of this
appendix may hold 25 device records (for a total
of 100 nodes). If more nodes are required, photo-
copy as many sheets as needed.

2. For each record set up in the Controller Network
Configuration/Status Screen, write down the con-
tents of each device's Controller Name, Model,
Subnet, and Node fields in the appropriate blanks
on the LonWorks Network 1D Chart. If desired,
you may also include the model or serial numbers
of the units that will be controlled, aswell asa
physical location.

3. When step 2 iscomplete, go to where each device
on the list isinstalled and locate each device's
Neuron ID sticker. Every Echelon-compatible
device available from CPC has a sticker on its
enclosure that showsthe unit’s Neuron ID num-
ber. Each sticker also has a perforated tag at the
bottom that may be removed and affixed to your
form. Tear this tag off and stick it in the Neuron
ID blank on the form. If the perforated tag has
already been removed, writethe ID number inthe
blank.

When all Neuron ID numbers have been collected, you
are ready return to the Einstein and enter the Neuron ID
numbers for each device. To commission a device, move
the cursor to the device to be commissioned and press the
& - SET ADDRESS function key.

and bring up the dialog box shown in Figure 9-19.

Setting Controller Address

Specify Heuron ID Of Controller

Newron 10 : I

Set controller address for: CCB1
Subnet: 1 Hode: 2

Select method for identifying controller.
ressing ’Service Pin’ on controller

1 =P
2 = Entering Heuron ID from label on controller
3 = Cancel

Press desired selection

Figure 9-18 - Commissioning Menu

A menu will appear on the screen, giving you the
option of either pressing the service button, entering the
Neuron ID by hand, or cancelling and returning to the
main screen. Press I to select the manual entry option

Figure 9-19 - Stting Controller Address

Enter the device’s Neuron ID asit appears on the form
you created, and press E&. The Einstein will then look for
the controller with the Neuron ID you entered. If itis
found, the Einstein commissions the device, and you may
move on to commissioning the next device.

If Einstein does not find it, the display will read
“ERROR - Controller with specified Neuron 1D did not
respond.” This could be caused by an improperly entered
number, or it could be caused by a problem with the
device's network connections or power connections.

When all devices are commissioned, keep the form
with the Neuron ID stickersin an easily accessible place
so that it may be referred to if necessary for board remov-
als, replacements, or troubleshooting.

9.4.4.1 Step 3: Putting Boards On-
Line

After the network boards have been commissioned,
they will not go on-line until you exit the Controller Net-
work Configuration/Status screen by pressing EEB or
. When you exit this screen, the Einstein will automat-
ically attempt to establish contact with each board listed in
the records. If it successfully contactsthe boards, they will

become on-line. If it cannot find the board, it labels the
board “Inactive’.

Exiting the Controller Network Configuration/Status
screen after creating and commissioning all the network
boards in the system software is a good way of checking
your work. After exiting, re-enter the screen, and look at
each record’s Status fields. Boards that have been set up
correctly will have“ Active” inthisfield, while boards that
have not been set up correctly will be labelled “Inactive’.



9.5 Dial-Out Setup
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Figure 9-20 - Dial Out Setup

One of the Einstein’s most important alarm reporting
featuresisitsability to dial-out to remote sites whenever a
seriousalarm condition occurs. Each Einstein is capable of
dialing out to up to three sites. The Einstein may dial out
to acomputer, afax machine, adigital pager, or aprinter.

Dial-out devices are set up in the Dial-out Setup
screen. To reach this screen, press B from the System

Configuration Menu followed by from the Alarm
Configuration Menu.

9.5.1 Screen 1: Setup
9:24:45 THIS.@1.1 - 1:1 82-89-081
Press Shift Fx keys to select Tabs "Sx’ FULL T FAILS
[IE1: Sevuwr  |EETINEM [s3: Might [s4: Status [§5: Day Status
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Figure 9-21 - Dial-Out Setup

The Dial-out Setup screen iswhere you specify various
parameters that affect daytime and nighttime dial outs as
well as setting the serial baud rate for the local printer.

Day Dial and Night Dial

Note: The Day Dial and Night Dial fields are only
significant if you have morethan one dial-out destina-

tion for thissite. If you are not using dial-out or are only
dialing out to only one site or device, you may skip these
fields.

The Day Dial and Night Did fields determine how the
Einstein will contact the sites or devices you have speci-
fied in the Day (Screen 2) and Night (Screen 3) screens.
Both fields may be set with one of three options:

* Report To All Stes - When thisoption is selected,
Einstein will try dialing alarms out to all the sites
you have selected in the Day or Night screen. The
“Report To All Sites’ option supportsalarm priority
filtering, but the filter priority level must be the
same for all sites (so that either an dlarm isdiaed
out to al the sites, or it is filtered out completely
and not dialed to any sites). If you want different
priority levelsfor your multiple sites, choose the
Filtered Sites Only option (described below).

* Filtered Sites Only - When this option is selected,
Einstein will only dial out to sites that have priority
filtering numbers lower than the priority levels of
the alarms being dialed out. If the dlarms’ priority
levels do not meet a site's filtering criteria, it will
not be dialed out to that site.

» Sop After Reported - This option alows you to use
multiple sites in the Day and Night screens as
“backups’ in case adial-out is unsuccessful. When
thisoption is selected, Einstein will try to dial out to
Site #1. If successful, the dial-out sequenceis con-
sidered complete. If not successful, Einstein will try
to contact Site #2, and then Site #3 if #2 could not
be reached. Like the “Report To All Sites’” option,
you must set the same alarm priority filtering levels
to all sites if you use the “ Stop After Reported”
option.

Night Starts At/Night Stops At

These two fields determine when “nighttime” begins
and ends as recognized by this Einstein’s alarm dial-out
function. If you wish to use alternate dial-out sites during
nighttime hours, enter a beginning and end time in these
fields (in 24-hour format). If you do not wish to use alter-
nate nighttime sites, leave these fields at their default val-
ues (0:00).

NightNumsOnSat and NightNumsOnSun

If you wish, you may use the alternate dial-out sites
designated for nighttime use for the full 24 hours on every
Saturday and/or Sunday. If NightNumsOnSet is set to Yes,
it will treat every Saturday as a 24-hour “night” and use
the alternate nighttime dial-out sites. Likewise, if Night-
NumsOnSun is set to Yes, each Sunday will be considered
“night” al day.

Even if you do not have a“night” period defined for

Dial-Out Setup
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use during the weekday, you can use the NightNumsOnSat
and NightNumsOnSun fields to use the sitesin the Night
screen on weekends.

Printer Baud

Thisfield determines the serial baud rate Einstein will
use to communicate with the printer. In most cases, leav-
ing thisfield at its default value “Use Default” will be suf-
ficient for communicating with the printer. If adifferent
baud rate is needed for your printer, press and choose
the required baud rate.

2

9.5.2  Screen 2: Day Dial-Out
Setup
9:24:58 THIS.@1.1 - 1:1 82-89-61
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Figure 9-22 - Screen 2: Day

The Day Dial-Out Setup screen has three slots where
dial-out sites can be specified, labeled #1, #2, and #3. Fol-
low the instructions below to configure each dial-out site
you will be using.

Note: If you specified the “ Stop When Reported”
option in the Day Dial field, make sure you arrange your
dial-out sitesin the order you want Einstein to dial out to
(#1 first, #2 second, and #3 third).

9.5.2.1 Set Up Modem or Fax Dial-Out

1. Withthe cursor in the Type field, press and
select “ Computer” (if dialing out to a PC running
UltraSite) or “Fax” (if dialing out to afax
machine).

2. Inthe Phonefield, enter the phone number Ein-
stein will dial to contact the site. If Einstein must
dial a“9” or other number to get an outside line,
remember to include this number before the
phone number. The Phone field recognizes a
comma as a one-second pause, and the “W” char-
acter asa“wait for dialtone” command; there-

fore, aphone number of “9W8292724" will dial a
9, wait for adiatone, and then dial 829-2724.

3. Inthe Freqgfield, enter the interval (in number of
days) at which the Einstein will do test dials with
the modem to ensure communi cations are work-
ing properly. If you do not wish Einstein to do
test dial-outs, enter a0 in this field.

4. Inthe Tst Timefield, enter the time of day (in 24
hour format) at which the test dial-out will occur.
The default is midnight.

9.5.2.2 Dial-Out To Printer

This option allows you two different dial-out options.
You may print darmson alocal printer connected to the
Einstein seria port, or you may use the Einstein's modem
to remotely dia aprinter or aPC running a seria terminal
program (such as Procomm or HyperTerminal).

1. Withthe cursor in the Type field, press and
select “ Printer.”

2. If youwill be printing alarmsto alocal printer,
leave the Phone field blank. Otherwise, if you
wish to dial out alarms to a remote printer or
serial terminal, enter the phone number Einstein
will dial to contact the site. If Einstein must dial a
“9” or other number to get an outside line,
remember to include this number before the
phone number. The Phonefield recognizes a
comma as a one-second pause, and the “W” char-
acter asa“wait for dialtone” command; there-
fore, aphone number of “9W8292724” will dial a
9, wait for adiatone, and then dial 829-2724.

3. IntheFreqgfield, enter the interval (in number of
days) at which the Einstein will do test dialswith
the modem or printer to ensure communications
areworking properly. If you do not wish Einstein
to do test dial-outs, enter a0 in thisfield.

4. Inthe Tst Timefield, enter the time of day (in 24
hour format) at which the test dial-out will occur.
The default is midnight.

9.5.2.3 Dial-Out To Digital Pager

The process for setting up dial-outsto adigital pager is
identical to the process explained for setting up a modem
or fax dial-out in Section 9.5.2.1, with the following dif-
ferences:

» Select “Dig Pager” in the Type field.

* If you are dialing to a 1-800 number that requires a
PIN number to route the page, use commas to cause
a delay between dialing the phone number and the
PIN number (e.g. “18008292724,,,,,,123456"). The
length of the pause may vary depending on the
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pager company. You may have to try several test
dia-outsto determine the most appropriate pause
length.

¢ You must put four commas(,,,,) at the end of the
Phone Number when dialing to a pager. This
includes phone numbers without PINs (e.g.
“18008292724,,,,") and those with PIN humbers
(e.g. “18008292724,,,,,,,,123456,,,,").

9.5.2.4
net

Dial-Out via Serial IP and Inter-

1. Withthe cursor in the Type field, press and
select “Serial IP” (if dialing out using an SS-100
Serial Server) or “Internet” (if dialing out using a
NetCom network card).

2. Inthe Phonefield, enter the | P address of the site
you wish to dial out to. An IP address consists of
aset of four numbers from O to 255 separated by
periods (e.g. 127.0.0.55).

3. If using Serial IP, add “:3001T"” to the end of the
I P address you entered in the Phone field (e.g.
127.0.0.55:3001T).

4. Inthe Freqfield, enter the interval (in number of
days) at which the Einstein will do test dial-outs
over the network to ensure communications are
working properly. If you do not wish Einstein to
do test dial-outs, enter a0 in thisfield.

5. Inthe Tst Timefield, enter the time of day (in 24
hour format) at which the test dial-out will occur.
The default is midnight.

9.5.3  Screen 3: Night Dial-Out

Eimsleim

specified in this screen are used during nighttime and/or
weekend hours, depending on how you have specified day,
night, and weekend parametersin Screen 1 (Section
9.5.1).

9.5.4

Once you have configured your dial-out sites and
devices, you must complete your configuration of Einstein
alarm and notice dial-out by setting up alarm filtering set-
tings for each day and night dial-out site you have config-
ured. Refer to Section 10 of this manual for specific
instructions on setting up alarm advisory filtering.

Advisory Filtering Settings

9.6 Global Data Setup
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Figure 9-23 - Screen 3: Night Dial-Out Setup

The Night Dial-Out screen isidentical to the Day Dial-
Out screen described in Section 9.5.2, except the sites

Figure 9-24 - System Configuration Menu

In anetwork with multiple Einsteins, it is often the
case that certain sensors or transducer values will need to
be used by all Einsteins. A good example of thisis outside
air temperature. Thereis no real need for every Einstein to
have its own outside air temperature sensor, and therefore
it would be beneficial if asingle sensor could be used by
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al Einsteins on the network.
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Figure 9-25 - Global Data Setup Screen

The Global Data feature is an enhanced method of
effectively distributing commonly used input values
between multiple Einsteins. Sensors such as outdoor tem-
perature and outdoor humidity are set up on an Einstein as
Global Datainputs. This Einstein then becomes the “ pro-
vider” of the global sensor valuesto dl other Global Data
applications on the Einstein.

Asaresult, asingle sensor can be used by any applica-
tion in any Einstein on the network.

Unless you program it otherwise, the Einstein always
assumes you will be using Global Datain all your applica-
tions. When you create new applicationsin the Einstein, it
will aways automatically connect the appropriate applica-
tion inputs (except for the spares) to their corresponding
Global Data outputs.

9.6.1 Priority Settings

When selecting the priority for agloba sensor input,
there are four settings to choose from.

Primary Primary inputs are the highest priority
inputs. If asensor is set up with a primary priority, it
is recognized by all Global Data applications on the
network asthe highest priority. The primary provider
sends thisinput value to the other Global Data appli-
cations in the other Einsteins, and each Einstein
immediately sends that value to all of its own appli-
cations that use the Global Datainput.

Only one input of each type may be designated as a
primary on the Einstein network. In other words, if
one Einstein is acting as the primary provider of the
global Outdoor Air Temp, no other Einstein on the
network may have agloba Outdoor Air Temp sensor
with a“primary” priority.

If using this priority setting, you must enter board and
point settings.

Secondary Sensorsthat are set up with secondary
priorities are backup sensors that will be used by all
Global Data applicationsif the primary sensor fails.

If aglobal input is set up on an Einstein with a second-
ary priority, the Einstein will not send its value to the
other Global Data applicationsaslong asit is receiv-
ing a primary value of that type from another Ein-
stein on the network. If a secondary provider does
not receive a primary value update at least once
every five minutes, the secondary provider will
assumethe primary sensor hasfailed, and it will send
the secondary value to al other Global Data applica-
tions on the network. These applications will then
use the secondary valuein place of thefailed primary
value.

Secondary providers will continue to send the input
value until the primary provider again sends avalid
update to the other Global Data applications. The
secondary provider would then stop sending the sec-
ondary value, and all Global Dataapplicationswould
use the primary value.

If using this priority setting, you must enter board and
point settings.

Example: Out of three Einsteins, an outside air tem-
perature sensor on Einstein A's 1/O network is set up
asthe primary provider of the global Outside Air
Temp input. A similar sensor is set up on Einstein C
with a secondary priority (see Figure 9-26).

Aslong as Einstein A is capable of broadcasting a
valid temperature value, all three Einsteins would
use Einstein A's Outside Air Temperaturevaluein
their own Global Data applications.

However, if Einstein A loses contact with the sensor,
Einstein A nolonger has a valid temperature valueto
send to the other Global Data applications. After five
minutes of no updates from Einstein A, Einstein C
will consider the primary Outside Air Temp sourceto
have failed, and it will begin sending the value of the
secondary sensor to the Global Data applications of
the other two Einsteins. All Einsteins would then use
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this secondary value as Outside Air Temperature.
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Figure 9-26 - Global Data Priority Example

Just as there may be only one primary provider for
each input type, there may be only one secondary for
each input type. It is recommended that secondaries
be set up on different Einsteins than primaries; this
way, if asingle controller fails or loses communica-
tion with the other Einsteins, there will still be a
usable input source for the other Einsteins.

User This setting means the Einstein’s global data
will read (or be a“User” of) all values coming from
the network. This setting is for Einsteins that are not
connected to the sensor itself, but read the data that
comes from it.

If the application in this Einstein will be using primary
or secondary inputs from other Einsteins, then set the
priority to “USER.”

Local Only This setting specifiesthat the input to
the global datais read and sent only to within the
Einstein you are programming. Also, this means that
this Einstein will not read any Primary or Secondary
providers from the network.

If using this priority setting, you must enter board and
point settings.

To Setup an Outdoor Temperature Sensor

1. pPressEB (Global Data Setup) and the Setup
screen will come up.

2. Movethe cursor to the Outdoor Air Temperature
(OAT) Priority, and then choose the priority by

scrolling with the E28 and keys.
3. Pressthe down arrow button once to the Board

and Point section and enter the board and point
locations for the sensor.

4. Press (BACK) to return to the Main Status
screen.
The Outdoor Air Temperature sensor isnow set up asa

global devicein the Einstein. Other global inputs can be
set up using the same method as above.

Einstein is now ready to be programmed with applica-
tions.

Global Data Setup
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10 Alarm Advisory Setup

Section 9 of this manual showed how to set up Ein-
stein to report alarms that occur within the box to external
devices such as computers, fax machines, printers, and so
forth. However, itislikely you will want to prevent certain
types of alarms from being reported on one or all of your
dial-out sites (particularly low-priority alarms and
notices). This section shows how to set up alarm filtering
for the Einstein’s dial-out sites.

10.1 Introduction

Before discussing how to set up alarm filtering, it
would be helpful to understand how alarming worksin
Einstein.

10.1.1 What is an Alarm?

Analarm (also caled an “advisory” in some parts of
the interface) isatype of message generated by Einstein
whenever an abnormal event or condition is detected.
There arethree different classifications of alarms; alarms,
notices, and failures.

Alarms are warnings about important system condi-
tions that need immediate attention. These are generally
high priority and are of immediate interest to site manag-
€ers or maintenance personnel.

Notices are general warnings that serve mainly to
notify a user of system changes, minor errors, and/or con-
ditions that might become problemsin the near future.
They are generally low priority, and only certain notices
are of immediate interest to site managers or maintenance
personnel.

Failures are pre-programmed alarms that are gener-
ated when a controller or device failure occurs (such as a
board going off-line or a sensor short). These types of
alarmstend to be high-priority and of immediate interest
to site managers and maintenance personnel.

Note: Throughout thismanual, theword“ alarm” is
sometimes used as a general termto refer to alarms, no-
tices, and/or failures. “ Alarm control,” for example, ac-
tually refersto control of all alarms, notices, and
failures.

10.1.2 Alarm Priority

An alarm message always contains a number from 1 to
99 that represents its priority. The priority humber indi-
cates how severe or minor the condition represented by the
alarm is. Priority “1” isthe highest alarm priority, while

“99” isthe lowest.

The priority of an alarm depends on the alarm type.
For most types of alarms, notices, and failures, the priority
level isfixed. For others, the priority level can be pro-
grammed by the user. Appendix C: Alarm Advisory Mes-
sages shows which alarm types have priority levels that
are fixed or configurable.

10.1.3 The Alarm Advisory Log

Each individual Einstein keeps a special kind of log,
called an Alarm Advisory Log, that records the last 200
alarms and notices that have occurred in the Einstein or on
any of its1/O boards or controllers. If there are other Ein-
steins on the network and they have been configured to
send their alarms to a controller, then that controller’'s
Alarm Advisory Log will aso display alarmsthat occur on
other Einstein systems.

From the Alarm Advisory Log screen, users may
acknowledge, clear, and reset alarms, aswell as view addi-
tional details about each alarm (such as the date and time
of the alarm, and whether or not the condition that caused
the alarm still exists).

The specific details of how to read and operate the
Alarm Advisory Log are not given in this section. Refer to
Section 20.4, Alarms.

10.1.4 Alarm Annunciating and
Reporting

Apart from storing alarms it generatesin its own
Alarm Advisory Log, Einstein can also annunciate alarms
it generates or receives in order to notify personnel. Ein-
stein can annunciate and report alarms in several different
ways.

The Display Line

Alarmsthat occur within a Einstein (or which are
received by an Alarm Annunciator from another Einstein)
may be reported to the header display at the top of the
screen. When an alarm is reported to the display, the word
“* ALARM*” flashes underneath the time at the top of the
screen, allowing site managers or supervisors to see that
one or more alarms are active for the Einstein.

12:00 MEM:1715 :1461 01-01-00

*ALARM#*

THIS CTRL - 0:0

The Alarm Qutput

Each Einstein has a single digital output that reacts to
alarm reports. An aarm can be reported to this output, in
which case the output turns ON and remains on until the

Introduction
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alarm condition has returned to normal.
Dial-Out

Alarms may be sent to remote alarm receivers viathe
modem defined for the controller. Possible dialout devices
include a PC running UltraSite, a printer, afax machine,
and adigital pager. Dial-out sites are configured in Sec-
tion 9.5, Dial-Out Setup.

The Echelon Network (The Alarm Annunciator)

If multiple Einsteins exist on a network, you may
choose to send alarms from all Einsteins across the Eche-
lon network so that they may be picked up by the Alarm
Annunciator.

The Alarm Annunciator isthe primary alarm reporting
device in amultiple-device Einstein network. The Alarm
Annunciator gathers all alarms posted by all devicesonthe
Echelon network, records them in its own advisory log,
and appliesits own set of alarm filtersto determineif the
alarms should be dialed out, reported to its display, or sent
to its Advisory Output.

There are several benefitsto having an Alarm Annun-
ciator:

1. AnAlarm Annunciator makesit possible to han-
dleall alarm dialouts for all controllerswith a
single modem or network card.

2. Userscan view alarm notifications and alarm
logs for @l controllers from the Alarm Annuncia-
tor.

3. Only the Alarm Annunciator needs to be pro-
grammed with alarm filter settings for dial-out,
output, and display. All other controllers may be
programmed to simply send all alarms to the
Alarm Master viathe LonWorks network.

10.2 Navigating to the
Alarm Filtering Setup

2

Screens

82-26-81
15 FAILS

15:16: 38 THIS.@1.1 - 1:1
*ALARM} FULL|

Alarm Configuration Menul

1- Dial-out Setup

FAElN] arn Filtering Setup

3- Controller Alarm I/0 Status

F6: ALARMS [Fz:  |¥s: acrrons |Fe: woMe  |Fi@: Back

Figure 10-1 - System Configuration Menu

L _number or scroll to selection
Fi: HELP [Fa:

The Alarm Filtering Setup screens are accessible from
the System Configuration menu.

1. Press EED followed by to access the System
Configuration Menu.

2. Press B to access the Alarm Configuration
Menu.

3. Press BB to enter thefirst Alarm Fi Itering Setup
screen.

10.2.1 Screen 1: Advisory Services
General Setup

General setup of alarm reporting capabilities, such as
the configuration of the Alarm Enable input and the Advi-
sory Output, are specified in the Advisory Services Gen-
eral Setup screen.

10-2 ¢ Einstein BX Controller I&O Manual
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82-26-81
15 FAILS

14:40:58 THIS.@A1.1 - 1:1

*ALARM* FULL|
Alarm Services General Setup

ATHPUTS

Val ue]
ENABLE ALARMING : [ET983

REPORT BYPASS : : B

ALARM OUTPUT : : : ‘

CONTROL OPTIONHS

Report Adus "Ret-to-Hormal ' to Dial-out : Nes

Report Ack'd Advisories as ACTIVE to: Dial-out Yes
Einstein Hetwork Yes
Alarm Output Ho
Display Line Ho

Hetwork Poll Rate 0:06:10

euv_keus ! Enables

|[F3: EDIT  |F4: NXT SCREEN |F5: CANCEL

the logging and reporting of alarm

F6: ALARMS F7: LOOK UP F8: ACTIONS |[Fo: HomE  |Fi@: Back

Figure 10-2 - General Setup Screen

Inputs
ENABLE ALARMING [Enable/Disable -or- Digital]
[Enable]

You may enable or disable the generation of alarms
throughout the entire controller by changing the value of
Advisory Enable. Setting this valueto ENABLE will
enable generation of alarms; DISABLE will prevent
alarms from being generated.

By default, Advisory Enableis afixed vaue that may
be defined by pressing the 28 or keys. However,
Advisory Enable may be connected to a digital input,
either from an input point on a 16A1 or other input
board, or from the digital output of another Einstein
application such as Global Data.

To connect Enable Alarming to a digital input, move
the cursor to the Advisory Enable field, press to
bring up the Edit Menu, and press to select Alternate
[/0O Formats. From the menu that appears, press to

select a Board:Point input, or ED o sclect a Control-
ler:Application:Property input. In the input definition
that appears, enter the location of the input source.

REPORT BYPASS[Digital]

The reporting of alarms for this controller may be tem-
porarily disabled by using the Report Bypass input.
When thisinput is ON, a bypass begins, during which
alarmswill not be reported to the Einstein display, the
LonWorks network, remote sites, or the Advisory Output
(described below). Alarmswill still be recorded to the
controller’'salarm log, however.

To configure areport bypass, enter the board and point

address of the digital source in the Report Bypass input
definition. The source for Report Bypass may also come

from the output of another application; to set this up,
press and ﬂ, and enter the source location in
the definition that appears.

After setting up thisinput with a Board:Point address
or a Controller:Application:Property address, you must
decide what type of bypasswill be initiated by this input.

Press D followed by BB st up the bypass options.

The Bypass Configuration Setup screen contains two
fields: Bypass Type, and Bypass Duration.

Bypass Type [Momentary, Level, No Bypass]
[Momentary]

» Momentary - the bypass begins when Report
Bypass turns ON and continues for a fixed amount
of time afterwards. The time interval must be
entered in the Bypass Time-out field (see below).

* Level - the bypass remains active for aslong as the
Report Bypass input is ON, and turns off when the
input turns OFF or when the Bypass Duration time
period has passed.

* No Bypass - the Einstein ignores the value of the
Report Bypass input, and does not allow report
bypasses to occur.

Bypass Duration [0:00 - 72:00] [0:30]
The Bypass Duration value may serve either of two

functions, depending upon what you selected asthe
Bypass Type.

If the Bypass Typefield is set to “Momentary”, the
Bypass Duration field is the amount of time the bypass
will continue after Report Bypass turns ON.

If the Bypass Duration field isset to “Level”, the
Bypass Duration field is used as a maximum bypass
duration. If the Report Bypassinput remains ON |onger
than the Bypass Duration, the Einstein will discontinue
the report bypass, and alarms will be reported as normal .
Thisfail-safe duration would be practical if, for exam-
ple, the Report Bypassinput were hooked to awall
switch; if someone were to flip this switch and forget to
set it back, the Einstein would disable the bypass after a
certain amount of time, allowing alarm reporting to
resume.

Outputs
ALARM OUTPUT [Digital]

The Alarm Output is one of the devices to which
alarms may be reported. When setting up alarm filtering,
you may send certain types and/or priorities of larmsto
the Alarm Output. This output turns ON whenever an
alarm isreported to it. It remains ON until the alarm is
acknowledged and/or reset.

Specify the input or device that will receive the Alarm

Navigating to the Alarm Filtering Setup Screens
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Output by entering its location in the output definition.
You will aso need to enter alarm filtering options for
this output in the Advisory Services Filtering Setup
screen (see Section 10.2.2), otherwise all alarms above
priority 20 will be reported to this device.

Control Options
Report Advs ‘Ret-to-Normal’ to Dial-Out [Yes/NOQ]
[Yes]

By default, the Einstein sends alarms that have normal-
ized (such asahigh input level that has gone back down
to anormal level, or a controller failure that is automati-
cally reset by the Einstein) to amodem for dial-out. This

2

the screen.

Advanced User Options (press [ F8 +)

Network Poll Rate [0:00:00 - 23:59:59] [0:00:10]

If this controller is the Alarm Annunciator, the Net-
work Poll Rate is the rate at which this controller will
look for alarms being reported on the L onWorks net-
work from other controllers. By default, the controller
will look for new alarms every ten seconds. If a differ-
ent poll rate is needed, enter it in thisfield.

10.2.2 Screen 2: Advisory Services

may cause “nuisance alarms’ to be dialed out to your
designated modem, fax, or digital pager.

If you would like to disable normalized aarms from
being dialed out, set thisfield to “N” by pressing "~
When al the fields in this screen have been set up,
press BB (0 access the screen where alarm filteri ng

options are set up.

Filter Setup

The aarm filtering options used for this controller are
set up in the Advisory Services Filter Setup screen. To
access this screen, press 2D from the Alarm Services
Genera Setup screen.

Report Ack’d AdvisoriesasACTIVE to — THIS.@L.1 - 1:1 zzem
These four fields determine how Einstein reports or S R

doesn’t report alarms that have been acknowledged by a e L as

user in theAIarm AdVlSOI'y LOg. TyplcaIIy, When an Filter Advisories below priority: g::;:.:z Hotunnk %] 26 20

aarm is“acknowledged,” annunciation of thealarm is Dioptog Lime %

silenced at alocal level (i.e. the Einstein’s Display

. CONDITION FILTERING;
Header stopsflashing “ALARM,” and the Alarm Output
ENABLE SITE CONTROLLER ACK
DSPF HET OUT 1 z 3 HAME STATE MESSAGE PRI DELAY

is turned OFF), but reporting of the alarm to the Alarm
Annunciator and the dia-out sites still occurs. This
behavior may be customized by changing the Yes/No
values of each of the four fields:

 Dial-Out - Set to “Yes” if you want acknowledged
alarms to be dialed out to the Einstein’s designated
dia-out sites or devices. Otherwise, set to “No.”

#1: Yes Yes Yes Yes Yes Yes THIS.01.1 FAIL Sensor Failed 99 8:00

Scroll using Mext/Prev keys ! Dial—out Site 1 Report Prioritu

e1:  Iw2: Iws: IF4: PRU SCREEN [FS: CANCEL
[Fo: Home |

F6: ALARMS F7: LOOK UF F8: ACTIONS F18: BACK

» Einstein Network - Set to “Yes’ to report acknowl-
edged alarms to the Alarm Annunciator. If set to
“Yes,” the Alarm Annunciator will use its own set
of alarm filtering parametersto determine if the
alarm should be dialed out via modem or TCP/IP.

» Alarm Output - Set to “Yes’ to report acknow!-
edged alarms to the local Einstein’s Alarm Output.

Figure 10-3 - Advisory Filtering Setup

Alarm filtering is divided into two different sections:
priority filtering and condition filtering. In priority filter-
ing, the Einstein filters out all alarms except those whose
priority level is above a certain number from 1 to 99. In
condition filtering, the user may filter alarms by priority
level, type, controller source, or even the advisory mes-

- Display Line- Set to“Yes’ if you want acknowl- sage. Either or both types of alarm filtering may be used.

edged alarmsto be reported to the Display Line(i.e.
to make the * ALARM* message flash at the top of

Priority Filtering

Filter AdvisoriesBelow Priority [1-99] [99 for Dis-
play, 20 for all othersg]

For each of the four devicesthat may receive darm
reports (DIAL OUT, NETWORK, OUTPUT, and DIS-
PLAY), adifferent Filter Priority number may be speci-
fied. When an alarm’s priority is below a device's Filter
Priority, the alarm will not be reported to the device.
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Each of the three sites that receive dial-outs can be
given adifferent filter priority. These are specified in the
fieldslabeled 1, 2, and 3.

Priorities for alarmsthat pertain to inputs and outputs
are specified by the user. Einstein internal alarms (fail-
ures, etc.) have fixed priority levels that follow a certain
convention. See Appendix C: Alarm Advisory Messages
for the guidelines that should be followed when setting
up priority filtering

Condition Filtering

Condition filtering is used to match exact types of
alarms to the devices they will be reported to. Up to 50
sets of filter conditions may be specified for each control-
ler. Follow the instructions below to set up a condition fil-
ter set. When finished, you may enter anew set by

pressing the Add Record function key (Iil).

ENABLE DSP/NET/OUT/SITE [Yes/No] [No]

Each of the devices to which an alarm may be reported
(DSP=display, NET=L onWorks network, OUT=Advi-
sory Output, SITE 1/2/3=dial-out sites 1,2, and 3) have
an Enable field. You will need to enter a“Yes’ in the
Enable fields of al devices to which the alarm filter con-
ditions are to be applied. In other words, if you are trying
to set up afilter condition that applies to dial-out site 1
(e.g. send dl priority 1 failuresto dial-out site 1), select
“Yes' in the Site 1 Enable field.

Users may toggle “Yes’ and “No” in these fields by
using the E&8 and keys.
Controller Name [9 characters max] [NONE]

The Controller Nameis one of thefilter conditions that
may be applied. This condition filters out all alarms that
do not pertain to the controller named in thisfield. In
other words, if “INPUT #1” isentered in thisfield, only
alarmsthat come from a device defined as“ INPUT #1”
will be allowed through the filter.

You may type the namein thisfield, or select the
desired controller from the Look-Up Table (). If
you do not wish to filter alarms by controller name,
leave thisfield blank.

Sate [NONE, FAIL, ALRM, NTCE] [NONE]

The State field is used to filter out all but one of the
three alarm states: failures, alarms, and notices. When
FAIL, ALRM, or NTCE is selected in thisfield, only
failures, alarms, or notices will be alowed through the
filter.

To use the State filter condition, select either FAIL,

ALRM, or NTCE in this field using the &8 and 8

keys. If you do not wish to filter by alarm state, set this
field to NONE.

Einsthin

M essage [options] [NONE]

The Advisory Message filter condition is an extension
of the State filter. When either FAIL, ALRM, or NTCE
is specified in the State field, you may go into the Advi-
sory Message field and select a specific type of failure,
alarm, or notice to filter. You may also choose All Fail-
ures, All Notices, or All Alarmsto have your filter con-
ditions apply to all failures, notices, and/or alarms.

Priority Level [1-99] [99]

This condition will filter out all alarms that have a pri-
ority level below the value entered in the field. Entering a
20in thisfield, for example, will only pass along alarms
that are priority level 20 or higher; alarms with a priority
of 21 or lower will be filtered out. The default value (99)
meansthat all alarm priorities will be allowed through the
filter.

Acknowledge Disable (ACK DSBL) [Yes/NO] [NO]

The Acknowledge Disable feature allows disabling of
alarm reporting whenever an alarm is acknowledged by
auser inthe Alarm Log screen. This feature applies to
all darm types specified by the filter conditionsin the
Controller Name, State, Advisory Message, and/or Pri
fields.

To disable alarm reporting after user acknowledgment,
enter “Yes” in thisfield by pressing [ v ]

Delay [0:00 - 4:00] [0:00]

The Delay field applies adelay period to all thealarm
types not blocked out by the filter conditionsin the Con-
troller Name, State, Advisory Message, and/or Pri fields.
Before any of these alarms will be reported asinstructed
by the Enable fields, the Einstein will wait until the spec-
ified delay period has passed. If during this time the con-
dition has returned to normal, the alarm will not be
reported.

When used in conjunction with the Acknowledge Dis-
ablefeature, the Delay becomes the amount of time after
generation of the alarm during which an alarm may be
acknowledged without report. For example, if the delay
is set to two hours (2:00), a user would have two hours
after generation of an alarm to acknowledge the alarm,
after which the alarm would be reported to the devices
specified in the Enable fields.

To use adelay, enter atimein hours:minutes format in
the Delay field.

10.3 Changing System
Advisory Priorities (Einstein

Changing System Advisory Priorities (Einstein 1.6 and above)
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1.6 and above)

System advisories are alarms, notices, or failures that
Einstein is pre-programmed to generate when certain con-
ditions occur. System advisories do not require any extra
setup or configuration from the user, unlike input and out-
put alarms (see Section 11.2, Introduction to Alarm Con-
trol), which require usersto designate whether an input or
output should be alarming, and to configure the required
set points.

For al Einstein versions before 1.6, the priority levels
of system alarms are fixed, pre-programmed values that
can not be altered by the user. For versions 1.6 and above,
you may customizethe priority levels of all system aarms,
notices, and failure advisory types.

10.3.1 Navigating to the System
Advisory Screens

To access the System Alarms, System Notices, and
System Failures screens, you must be logged in as at | east
alevel 4 Einstein user.

1. Press(EB to enter the System Configuration
menu.

2. Press to select Genera Controller Informa-
tion.

3. Press B EED 1o navigate to the System

10.3.2 System Alarms

2

Alarms screen (Figure 10-4).

9:10: 23 THIS.@1.1 - 1:1
o B Press Shift Fx keys to select Tabs 'Sx
ALARM: P Shift Fx ki 1 Tabs 'Sx’ [FULL]

§1: Genera 1 [S2: Eng Units [S3: Modem [sa: TCP/1P
§6: Sus Motices|S7: Sys Fails |S$8: Sustem [se:

General Setup: GENERAL SERV

Show Alarn Pri : [N

84-18-81

21 FAILS
[55: Sus Alarms |
s1@:

Enter State: Y¥=Yes: N=NO

rm Priorities
Fi: PREV Tap  [F2: NExT TaB |F3: Eprr _ [Fa:  IFS: cANCEL
F6: ALARMS F7: STATUS F8: ACTIONS |[Fo: HomE  |Fi@: Back

l ]
Figure 10-4 - The System Alarms Screen

4. Movethe cursor to the Show Alarm Pri field.
Press to change the value of thisfield to
“Yes.” Pressthe DOWN ARROW key.

After changing the Show Alarm Pri field to Yes, alist
of alarm message types should appear in the System
Alarms screen, along with the default priorities of the sys-

tem alarms. Also, by pressing =3 , You may tab over to

the System Notices and System Failures screensto view
and change the priorities of notice and fail advisories.

For each aarm type, notice type, or failure type you
wish to change the priority for, enter apriority level from 1
to 99 in the appropriate field. The following sections
describe each alarm, notice, and fail type that may be gen-
erated by the Einstein, in the order in which they appear in
the System Alarm, System Notice, and System Fail
screens.

Field Name Alarm Name Defaglt Definition
Priority
AllConfigCleard All config/logswere | 30 A user has performed a clean out on
cleared this Einstein, removing all program-
ming and stored data.
BattBckdM emL ost Battery Backed 30 Memory that Is retained by battery
Memory Lost power (i.e. is not erased when the
Einstein is powered down) was lost,
indicating a problem with the bat-
tery.
DirtyFilter Dirty Filter Detected | 30 A filter-checking device connected
to an ARTC is detecting adirty filter.

10-6 * Einstein BX Controller I&O Manual
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Field Name Alarm Name quaglt Definition
Priority
DRAMHeapCorrupt DRAM Heap Cor- 30 A corruption in the DRAM memory
rupted -- Reboot of Einstein has caused the unit to
reboot.
FaxInitSringln Fax init stringisnot | 30 The fax initialization string for the
valid Einstein’s modem is incorrect and
may need editing.

FreezeSat A FreezeStat input is | 30 A temperature sensor on an HVAC

too low cooling stage is lower than the pro-
grammed freezestat set point, indi-
cating possible coil freeze.
HighLimitAlarm High Limit Alarm 30 AnHVAC application (AHU, Zone,
RT-100, or ARTC) has atemperature
above one of its cooling set points.
InvdCelllDinPad Invalid Cdl ID In 30 Aninternal error has occurred in the
Scratch Pad Einstein.

InvdNextPinPad Invalid Nxt Ptr in 30 Aninternal error has occurred in the
Scratch Pad Einstein.

InvdScrtchBISz Invalid Scratch Pad 30 Aninternal error has occurred in the
Block Size Einstein.

LostL ogData Lost Log Data-CRC | 30 Aninternal error has occurred in
Error Einstein, resulting in lost log data.

L owBatteryVolt Low Battery Voltage | 99 The backup battery that keeps the
time and date resident on the Ein-
stein processor board may need to be
replaced.

LowLimitAlarm Low Limit Alarm 30 An HVAC application (AHU, Zone,
RT-100, or ARTC) has atemperature
below one of its heating set points.

ModemInitStrinv Modeminitstringis | 30 The dial-out initialization string for

not valid the Einstein’s modem is incorrect
and may need editing.

OccHighLimit Occupied Hi Limit 30 An analog value has risen above its

Exceeded defined high limit set point during
OCCUPIED mode.
OccL owL imit Occupied Low Limit | 30 An analog value has falen below its
Exceeded defined low limit set point during the
OCCUPIED mode.
PadHeapCorruptd Pad heap corrupted - | 30 A problem with memory hasresulted
Reboot in areset of the Einstein.

SmokeDetected Smoke Detected 30 A smoke detector input on an ARTC
has detected smoke.

SRAMHeapCorrupt SRAM memory cor- | 30 A problem with memory hasresulted

rupted - Reboot in areset of the Einstein.

Changing System Advisory Priorities (Einstein 1.6 and above)
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Default

Field Name Alarm Name Priority Definition
SatusConfigL oss Status Config L oss- 30 Aninternal error has occurred in the
CRC Error Einstein.

UnoccHighLimit Unoccupied Hi Limit | 30 An analog value has risen above its
Exceeded defined high limit set point during
UNOCCUPIED mode.
UnoccL owL imit Unoccupied Low 30 An anaog value has falen below its
Limit Exceeded defined low limit set point during
UNOCCUPIED mode.
10.3.3 System Notices
Field Name Notice Name Dgfaylt Definition
Priority
AlarmsCleared Alarm(s) were cleared 50 A user has erased one or more
alarmsfrom the alarm advisory log
using the Clear Alarms or Clear
All Alarms command.
AlarmsReset Alarm(s) were reset 99 A user has reset one or more
alarmsfrom the alarm advisory log
using the Reset Alarms or Reset
All Alarms command.
ApplChanged Application config has 99 A user has changed the configura-
changed tion of one of Einstein’s applica-
tions.
ApplCreated Application was created 99 A user has created a new applica-
tion in this Einstein.
ApplDeleted Application was deleted 99 A user has deleted an existing
application in this Einstein.
ApplSetptChange | Application setpoint has 99 A user has changed a set point in
changed one of Einstein’s applications.
ARTCResetPower | ARTC Reset From Power | 50 An ARTC lost power and reset
Failure when power was restored.
BIOSUpdated BIOS/BIOS extension 50 The Einstein’s BIOS was success-
updated fully updated.
CtrIReset Controller Reset 50 An ARTC has undergone areset.
CtrIShutdown Controller shutdown 50 The Einstein underwent a shut-
down.
CtriSartup Controller startup 50 The Einstein hasre-started after a
shutdown.
CtrIWar mBoot Controller was warm- 50 A user has reset the Einstein using
booted the “reset” button on the processor
board.
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Default

Field Name Notice Name Priority Definition
FailedBind Faled attempt to bind 50 A valid link could not be made
Input between an Einstein application
and an input assigned to it.
FileNotFound File not found 50 Aninternal error has occurred in
the Einstein.
FlashErased Too many reboots: Flash 50 A number of successive reboots
erased has erased the Flash RAM.
FlasnFileBad Flash Filehasabad CRC | 50 Aninternal error has occurred in
Error the Einstein.
For cedReset User/Appl. forced reset 50 A user or an application has forced
areset of this Einstein.
FwUpdtComplete [ RX/BX firmware was 50 The Einstein’s firmware was suc-
updated cessfully updated.
FWUpdtComplete | Completed firmware 50 The Einstein’s firmware was suc-
update cessfully updated.
FwUpdtTimeout Timed out waiting for FW | 50 The Einstein waited for afirmware
updt. update to begin, and it never did.
LinkToOutBad Link to Output bad-no out- | 50 A valid link could not be made
put between an Einstein application
and an output assigned to it.
NOActiveSetpt Relativ Adv: No Active 99 An application that is supposed to
Setpt be generating an alarm for a speci-
fied input has no active set point to
use for alarming. This usually
occurs when alarm set points are
supplied by other applications or
inputs, and the application or input
fails.
NotEnoughPad Not enough scatch pad 50 The Einstein tried to save datato
memory the scratch pad memory, but the
memory was full.
OvNotRestored Override State not 50 An overridden input or output has
Restored remained in the override state
longer than its programmed time.
PressureTbIL ost Pressure Table Lost-being | 50 A Suction Group’s internal list of
rblt possible compressor combinations
became temporarily invalid,
requiring arebuild.
SRAMErased Too many reboots: SRAM | 50 A number of successive reboots
erased has erased the SRAM.
TestDialSuccess Test Dial Successful 50 Einstein performed atest dial-out

with its modem, and the dial-out
was successful.

Changing System Advisory Priorities (Einstein 1.6 and above)
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Default

Field Name Notice Name Priority Definition
TimeUpdtByUser Time updated by a user 99 A user changed the time in the cur-
rent Einstein.
TimeUpdtOverNet | Time updated over net- 99 The timein the current Einstein
work was updated by another controller
or user on the network.
UnknownFWUpdt | Unknown FW update 20 An error has occured during a
attempted firmware update of Einstein. Call
CPC service for assistance.
User Cleared User cleared dl applica- 50 A user has cleared out all datafrom
tions all applicationsin this Einstein.

10.3.4 System Fails

Default

Field Name Fail Name Priority Definition
AccessL ogL ost AccessLog lost - 20 An internd error has caused the loss of
CRC Error Einstein’s user access |og.
AdvisoryL ogL ost Advisory Log lost - 20 An interna error has caused the [ oss of
CRC Error Einstein’s alarm advisory log.
AlINetConUsed All Network Connec- | 50 A network connection to Einstein was
tions Used attempted at a time when the maxi-
mum number of network connections
had been reached.
AppCellL ost Application Cell is 15 Aninterna error has caused the [ oss of
Lost an entire application cell.
ARTCOvrdSwitch | ARTC Override 20 An override switch on an ARTC has
Switch Stuck been ON for a prolonged period of
time, suggesting a possible switch fail-
ure.
AvglL ogStuck Average Log Stuck- 15 The Average Log cannot be written
No Memory because there is not enough memory.
BadM odem Bad Modem 20 The modem on this Einstein is not
functioning properly.
BIOSUpdateFail BIOSBIOS ext. 20 An update to the Einstein’s BIOS has
update failed failed.
CantSetHWCIk Can't set Hardware 20 The Einstein is unable to change the
Clock time on its hardware clock.
CéellCreateFail Cdl createfalledfor | 20 Einstein attempted to create new appli-
restore cations as part of the configuration res-
toration process and failed to do so
successfully.
CelINotRestored Cdl config not 15 Einstein’s attempt to restore configura
restored tion datato its applications has failed.
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Flash

Field Name Fail Name Dgfaglt Definition
Priority
CntrlTypeMis Controller Type Mis- | 20 A device on the Echelon network is of
match adifferent type than the user has speci-
fied. In other words, a user might have
wired adevice such as a CC-100P to
the network but set it up in the Einstein
software as a CC-100L S. Check your
network setup and if necessary recon-
figure the device with the correct type.
Comm1Down Communication Port | 20 Einstein cannot communicate with the
lisdown RS232 port on the Einstein processor
board. The Einstein processor board
likely needs repair or replacement.
Comm2Down Communication Port | 20 Einstein cannot communicate with the
2isdown R385 network port on the Einstein
processor board. The Einstein proces-
sor board likely needs repair or
replacement.
Comm3Down Communication Port | 20 Einstein cannot communicate with the
3isdown PC-104 (modem) slot on the Einstein
processor board. The Einstein proces-
sor board likely needs repair or
replacement.
Comm4Down Communication Port | 20 COM4 is used by service personnel to
4 isdown attach hardware used in test or debug
functions. Thisalarm indicates the port
that allows Einstein to communicate
with these devicesis faulty. The Ein-
stein board likely needs repair or
replacement.
CommisionFailed Commission Failed- | 50 An Echelon device was not success-
Check Network fully commissioned. Check all Echelon
network connections and re-try com-
missioning.
ConfigLossCRC Config Loss-CRC 15 Dueto aninterna error, Einstein has
Error lost configuration data.
ConfigL ossFile Config Loss-File 15 Dueto an internd error, Einstein has
CRC Error lost configuration data.
ConfigL ossT mpl ConfigLoss- Chgin | 15 Due to a difference between configura-
tmpl rev. tion templatesin a previous Einstein
version and templates in the current
version, configuration data could not
be restored.
ConfigNotSaved Config not saved to 20 Einstein could not save configuration

data to flash memory.

Changing System Advisory Priorities (Einstein 1.6 and above)
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Field Name

Fail Name

Default
Priority

Definition

Controller Absnt

Controller absent
from network

20

The current Einstein could not find the
specified Einstein, 1/0 board, or Eche-
lon controller

DateNeedsReset System date needs 20 The system date requires a manual
manual reset reset.
DiagRateChgFall Diagnostic rate 20 An internal error has occurred in Ein-
change failed stein.
DialDay1Fail Did to Day Time Site | 20 Einstein tried to dia out to the site
1 Faled listed as Day Time Site 1 and was
unsuccessful.
DialDayZ2Fail Did to Day Time Site | 20 Einstein tried to dia out to the site
2 Faled listed as Day Time Site 2 and was
unsuccessful.
DialDay3Fail Didl to Day Time Site | 20 Einstein tried to dia out to the site
3 Faled listed as Day Time Site 3 and was
unsuccessful.
DialNight1Fall Did to Night Site 1 20 Einstein tried to dia out to the site
Failed listed as Night Site 1 and was unsuc-
cessful.
DialNight2Fall Did to Night Site 2 20 Einstein tried to dia out to the site
Failed listed as Night Site 2 and was unsuc-
cessful.
DialNight3Fall Didl to Night Site 3 20 Einstein tried to dia out to the site
Failed listed as Night Site 3 and was unsuc-
cessful.
DupControllerNm | Duplicate Controller | 20 Two controllers on the network have
Names the same names. One of them will need
to be renamed to prevent communica
tions problems.
FailCreatel og Failed to create |og- 20 Einstein iIsunableto createlogstor the
ging input or output shown.
FailledSensor Failled Sensor or Bad | 20 Einstein isunable to get a valid sensor
Wiring value due to a possible hardware prob-
lem.
FwBadAl200 Firmware File bad - 15 A 16Ale has corrupted firmware.
Al1200
FwBadCC100L Firmware File bad - 15 A CC-100P or CC-100LS has cor-
CC100 Liqg rupted firmware.
FwBadCC100S Firmware File bad - 15 A CC-100H has corrupted firmware.
CC100 Suct
FwBadCS100 Firmware File bad - 15 A CS-100 has corrupted firmware.
CS100 Ckt
FwBadEC?2 Firmware File bad - 15 An EC2 has corrupted firmware.

EC2
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Field Name Fail Name Dgfaglt Definition
Priority

FwBadESRS8 Firmware File bad - 15 An ESRS has corrupted firmware.
ESR8

FwBadRO200 Firmware File bad - 15 An 8ROe has corrupted firmware.
RO200

FwBadRT100 Firmware File bad - 15 An RT-100 has corrupted firmware.
RT100

FwBadTD3 Firmware File bad - 15 A TD3 has corrupted firmware.
TD3

FwIncompatible Firmwareis not com- | 20 Thefirmware in aunit controller is not
patible compatible with the current version of

Einstein.

FwUpdtFail Firmware update 10 The firmware on a unit controller was

failed not successfully updated.

FWUpdtFail RX/BX firmware 20 The Einstein’s firmware update was

update failed not successful.

IncAdvSetup Incomplete Advisory | 15 An important setting used in advisory

Setup and/or dial-out set up were not config-
ured correctly.

InputBypFail Input Bypass Failure | 15 A command to bypass an input was not
successfully carried out.

IRLDSADbsorption | IRLDS: Absorption 20 An internal error has occurred in the

data error IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

IRLDSADC IRLDS: ADC error 20 Aninternal error has occurred in the
IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

IRLDSDataError IRLDS: Dataerror 20 Aninternal error has occurred in the
IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

IRL DSDetector IRLDS: Detector data | 20 Aninternal error has occurred in the

error IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

IRLDSDriftFault IRLDS: Drift fault 20 Aninternal error has occurred in the
IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

IRLDSGenFault IRLDS: Generdl fault | 20 Aninternal error has occurred in the

IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

Changing System Advisory Priorities (Einstein 1.6 and above)
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Field Name Fail Name Defaglt Definition
Priority

IRLDSLineFlow IRLDS: Lineffilter 20 A zoneon an IRLDS unit hasadirty

flow fault filter or a crimped tube.

IRLDSPressure IRLDS: Pressure data | 20 Aninternal error has occurred in the

error IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

[RLDSSdfTest IRLDS: Sdf-test fal- | 20 AnTRLDS has failed its self-test pro-

ure cedure.

IRLDSTempData IRLDS: Temperature | 20 An internal error has occurred in the

data error IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

IRLDSUnknown IRLDS: Unknown 20 The IRLDS has experienced an error

error not recognized by the Einstein.

IRLDSVoltage IRLDS: Voltage data | 20 An internal error has occurred in the

error IRLDS. Check the IRLDS display for
error code information, and call CPC
service.

LineClockBad 50/60 Hz Lineclock | 20 Einstein is not successfully synchro-

isbad nizing its clock with the 50/60 Hz
pulse of itsincoming power.

LinksL ost X300<->X3001inks | 20 Aninternal error has caused aloss of

lost-CRC Err communication between Einsteins.

M odemNotlI nit Modem didn't initial- | 20 Einstein attempted to initialize the

ize modem but failed.
NoConfTemplate No Configuration 15 Thereisan internal error in the Ein-
Template stein software. Notify CPC service.
NoFileHandle Couldn't get filehan- | 20 Einstein tried to get afilefrom its
dle memory and failed to do so. Thisalarm
likely indicates one or more templates
in the Einstein software have been cor-
rupted. Contact CPC servicefor further
assistance.

NotEnoughBck- Not enough backed 10 The Einstein tried to save datato the

Mem memory battery-backed memory, but the mem-
ory was full.

NotEnoughFlash Not enough Flash 20 The Einstein tried to save datato the

memory flash memory, but the memory was
full.

NotEnoughMem Not enough memory | 10 The Einstein tried to save datato
unbacked memory, but the memory
was full.

OverrideFall Override operation 20 The Einstein tried to carry out an over-

didn't take

ride and was unsuccessful.
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failed

Field Name Fail Name Dgfaglt Definition
Priority
Overridel ost Overridelost output | 20 A user tried to override an output on a
cleared CC-100, RT-100, or similar Echelon

device, but the override was not per-
formed successfully. Try the override
command again. If this alarm persists,
call CPC service.

OvL ogL ost Override Log lost - 20 Aninternal error in the Einstein has

CRC Error resulted in aloss of the override log.

PartConfigL oss Part Cnfg Loss-Ptr 15 Due to aninternal error, part of Ein-
stein’s configuration data has been | ost.

PointL ogsL ost Point Logs not 15 The point logs stored in memory were

restored not restored after the last reset or
upgrade.

ProofFailure Proof failure User A proof checking deviceisregistering

Occurred afailurein one of the Application’s
control devices.

Runtimel ogsL ost Runtime Logs not 15 The runtimelogs stored in memory

restored were not restored after the last reset or
upgrade.

Runtimel ogStuck Runtime Log Stuck- 15 A Runtime Log Is unable to save new

No Memory data because there is not enough mem-
ory.

Sensor Open Input Sensor iIsOpen | 20 An analog input sensor is OPEN, pos-
sibly due to a severed connection or
sensor failure.

Sensor Short Input Sensor 1s Short | 20 An analog input sensor 1s CLOSED,
possibly dueto ashort-circuit or sensor
failure.

TmBadCC100L Template File bad - 15 A templatefilein Einstein for a CC-

CC100 Liq 100P or CC-100LS is bad.

TmBadCC100S Template File bad - 15 A template file in Einstein for a CC-

CC100 Suct 100H is bad.
TmBadCS100 Template File bad - 15 A templatefilein Einstein for aCS-
CS100 Ckt 100 is bad.

UCCreateFall Unit ctlr cell create 20 The Einstein unsuccessfully tried to

falled create a unit controller cell.

WatchdogTimer Watchdog reset timer | 20 Einstein tried to reset itself to clear a

hung task, but the “watchdog” feature
on the Einstein was disabled. Check
the jJumper J18 labeled “Watch Dog”
on the Einstein processor board. This
jumper should be either be set to
“ENABLE” or it should not be present
at all.

Changing System Advisory Priorities (Einstein 1.6 and above)
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11.1 Overview

This section of the manua shows how to set up alarm
set points for an input or output in an Einstein application.
If you have not yet read Section 10, Alarm Advisory
Setup, read it before reading this section. Many of the fun-
damental alarm control concepts, such as alarm filtering,
reporting, and priorities, are explained in Section 10.

11.2 Introduction to Alarm
Control

There are two main categories of alarm advisories gen-
erated by Einstein.

A mgjority of alarm advisories are system alarms.
System alarms are alarms pre-programmed to be generated
by Einstein when certain conditions occur. System alarms
can be anything from advisories of overall system events
(such as power failures or off-line 1/O boards) to alarms
that are tied to specific types of applications (such asa
High Suction Pressure alarm, pre-programmed asan alarm
type in Suction Group applications). You do not have to
tell Einstein to generate system alarms; it is automatically
configured to do so. Section 10.3 of thismanua covers
information about system alarms and their priorities.

The second category of alarm advisoriesisinput and
output alar ms. These are alarm parameters programmed
for individua inputs and outputs that are not tied to a spe-
cific application. This alows Einstein users to program
alarm and notice parameters for any definable inputs and
outputs in the software. Unlike system alarms, you must
configure Einstein inputs and outputsto generateinput and
output alarms.

This section of the manual covers configuring input
and output alarms.

11.2.1 Einstein Alarm Types

The Einstein may generate three different types of
warnings. alarms, notices, and failures.

Alarms are warnings about important system condi-
tions that need immediate attention.

Notices are general warnings that serve mainly to
notify a user of system changes, minor errors, and/or con-
ditions that might become problemsin the near future.

Failures are pre-programmed alarms that are gener-
ated when a controller or device failure occurs (such as a
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board going off-line or a sensor short).

Throughout thismanual, theword “ alarm” issome-
timesused as a general term to refer to alarms, natices,
and/or failures. “ Alarm control,” for example, actually
refersto control of all alarms, notices, and failures.

11.2.2 Input and Output Alarm Pri-
orities and Filtering

Einstein programmers may filter the types of alarms
that get reported by either applying aarm priority levelsto
individual alarms (from 1 to 99), or by simply choosing
the types of alarmsthat are reported. Different alarm filter-
ing options may be chosen for each device that receives
reports.

Priority levels are assigned as part of theinput and out-
put alarm setup process. Filtering by priority and typeisa
globa function that is set up in the Alarm Advisory Setup
screen (Section 13.4, Alarm Reporting and Filtering).

11.2.3 Alarm Set Point Types

Asmentioned in the introduction to this section, every
input and output that may be set up in the Einstein may be
configured to generate an alarm.

For analog inputs and outputs, you may configure
alarms when the value becomes too high or too low, or
when the value changes too quickly over a certain period
of time. You may also specify different alarm set pointsfor
occupied and unoccupied building times.

For digital inputs and outputs, you may set up alarms
that generate when one or more conditions occur.

11.3 Configuring Alarms
for an Input or Output
You may configure alarmsfor an input or output from

the Setup Editor.

1. Navigateto the status screen of the application
that has the input or output you wish to set alarm
on (from the Main Status Screen, press & o
choose the application type from the menu that
appears).

2. Press EEB I o enter the Setup Editor.
3. Usethe EED and IED keysto scroll through the

Overview
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Setup Editor screens until you locate the input or
output definition for the point you wish to alarm
on.

4. Usethe arrowk keysto move the cursor into the
input or output definition.

5. Press EEB and @ to sdlect “Generic Alarm
Setup” from the Actions Menu.

Depending on the type of input or output , the Einstein
will bring up either the Analog Advisory Configuration
Setup screen (if analog) or the Digital Advisory Configu-
ration Setup screen (if digital).

11.3.1 Analog Advisory Configura-
tion
Advisory Method Field [options] [No Alar ming]

The Advisory Method appears at the top of every Ana-
log Advisory Configuration Setup screen. Thisfield deter-
mines the types of conditionsthat will generate dlarms.
The options availablefor alarming in the Analog Advisory
Configuration Setup screen depend heavily on the chosen
va ue of the Advisory Method field; therefore, each option
will be discussed in the sections below, along with
descriptions for each of the screen’s parameters.

11.3.1.1

No Alarming

2

11.3.1.2 Absolute Levels

12:58 THIS CTRL - 8:8 MEM: 1731: 1461 8-13-97
1 ALARH By 1 FAIL

Analog Advisory Configuration Setup)

Property: THISTCTRL :AUNTIE"SHEAT | :TEHFERATURE

flbsolute Levels

:  Instantaneous

Advisory Method
Advisory Use

otice Levels Alarm Levels

Report Delay : B:68 8 :88
Report Priority: B8 a9
Occupied Hi : NO VAL :  HD VAL
Occupied Low : NO VAL :  HD VAL
Unoccupied Hi : HOIVAL :  HD VAL
Unoccupied Low : HONVAL :  HD VAL
Hystersis :  NO VAL :  HD VAL
HNo-Update Time Out : BEIE
ADVISORY ENABLE : ON

TE k0P [F5. ¥4 RETURN S CANCEL GPER

T& ~ PREV 0PI [F7 NEXT GPTN I [ TR

12:58 THIS CTRL - 6:8 MEM: 1731: 1461 8-13-97
1 ALARHM By 1 FAIL

Analog Advisory Configuration Setup

Property: THIS CIRL :AUNTIE SWEAT  :TEMPERATURE

o Alarning

Advisory Method

[Fi [roitooktp _[rar  [r4: wETURN _[rS: concer ome

F5:
T& - PREV 0PN |F7 NEXT OFTN I [ TR

Figure 11-1 - Analog Advisory Configuration (No Alarming)

When the No Alarming option is chosen in the Advi-
sory Method screen, no alarms will be generated by the
chosen analog value. As aresult, the screen below this
field will be blank.

Figure 11-2 - Analog Advisory Configuration (Absolute Levels)

The Absolute Levels method of alarm control com-
pares the input or output value to a set of fixed-value set
points, and generates alarms or notices when the value is
above a high-level set point or below alow-level set point.

Advisory Use [Instantaneous/Aver aging] [I nstanta-
neous

Averaging, asis described in Section 21.2, may be
applied to alarm control aswell as logging and control.
When “Averaging” is chosen in thisfield, the average
value of the input over an interval of timeisused asthe
alarm control value.

If you wish to use Averaging for alarm control, press
or to change this field to “ Averaging”. You will

also need to go into the Analog Auxiliary Configuration
Log Setup screen for this input to select an Average Win-
dow.

If you wish to use the instantaneous value as the alarm
control value, this field should be set to “ Instantaneous.”

Notice L evelsand Alarm L evels

Two different sets of set points may be entered; one set
is used to generate notices, while the other is used to gen-
erate alarms. Define your notice and alarm set points by
filling in the fields as described below.

Report Delay [0:00 - 4:15] [0:00]

When the input or output meets one or more of the
alarm generating conditions specified in this screen, the
Einstein will wait for an amount of time equal to the
Report Delay before it generates an alarm or notice. The
value must remain above a high-level set point or bel ow
alow-level set point for the entire delay period before
the alarm or notice is generated.

Once the alarm or notice is generated, it isrecorded in
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the Alarm Log, and alarm filtering parameters are
applied to it to see if the alarm or notice needsto be
passed on to areport device.

If you want areport delay after an alarm or noticeis
generated, enter the number of hours and minutesin the
Report Delay field.

Report Priority [1 - 99] [99]

The Report Priority corresponds to the importance of
the alarm or notice—specifically asit relates to filtering
alarms. Priority level 1 isthe highest priority, and prior-
ity 99isthe lowest. In darm filtering, alarms and notices
are screened by priority level so that only alarms of a
specific priority level or higher are reported.

Choose the priority level that is appropriate for the
type of alarm you are setting up and for the alarm filter-
ing parameters you entered in Section 13.4. In other
words, if the alarm or notice you are setting up is an
alarm you wish to report to an external device, make
sure the priority level is high enough to be alowed
through the filtering parameters you specified for your
reporting devices.

The Einstein has a number of internally generated
alarms, notices, and failures. Each of these have afixed
priority level determined by a set of conventionslisted in
Table 11-1. In general, when choosing priority levelsfor
your alarms and notices, you should not stray too far
from the conventions used by the Einstein.

Eimsleim

Level Type of Condition

30 Genera Alarm Condition

50 Genera Notice Level/General
Warning

99 Events and/or changes to be
recorded in the Alarm Log (usu-
aly not worth reporting)

Level Type of Condition

1 Life-threatening condition (high-
est priority).

3 Fire or other hazardous/destruc-
tive condition.

5 Security alarm (break-in, etc.).

10 Controller/Sub System has shut-
down (i.e. an entire controller
has gone down, or an entire
compressor rack or rooftop unit
has shut down).

15 Partial System shut-downs (los-
ing part of a controller, such as
an outside air temp sensor for an
AHU).

20 General Failure Condition

Table 11-1 - Recommended Priority Guidelines

Table 11-1 - Recommended Priority Guidelines

Occupied Hi [number] [0]

The Occupied Hi set point is the high-level set point
used when the input or output’s application is operating
in Occupied mode. When the value goes above this set
point for longer than the Report Delay (see above), an
alarm or notice will be generated.

If you wish to set a high-level occupied alarm or notice
set point, enter the set point in thisfield.

Occupied Lo [number] [0]

The Occupied Lo set point is the low-level set point
used when the input or output’s application is operating
in Occupied mode. When the val ue goes below this set
point for longer than the Report Delay (see above), an
alarm or notice will be generated.

If you wish to set alow-level occupied alarm or notice
set point, enter the set point in thisfield.

Unoccupied Hi and Unoccupied Lo[number] [O]

These set points are exactly like the Occupied Hi and
Occupied Lo set points described above, except they are
used when the input or output’s application is operating
in Unoccupied mode.

Hysteresis [number] [0]

The Hysteresis determines what an input value must do
after an alarm or notice condition is generated before the
condition is considered “normal” again.

If ahigh-level alarm or notice was generated, the Ein-
stein will consider the alarm “normalized” when the
value hasfallen below the set point minusthe Hysteresis
value. If alow-level alarm or notice was generated, the
Einstein will consider the alarm “normalized” when the
value has risen above the set point plus the Hysteresis
value.

Example: an input has High and Low alarm set points
of 80 and 50, respectively, and an alarm Hysteresis value
of 2. For thisinput, high-level alarms will normalize
when the input drops below 78 (80 - 2), and low-level
alarms will normalize when the input rises above 52 (50
+2).

Configuring Alarms for an Input or Output
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Enter ahysteresis value in the Hysteresis field.
No-Update Time Out [0:00 - 4:15] [0:10]

The No-Update Time Out is a delay period between
when an input or output stops sending new values (dueto
network or sensor failure, for example) and when the Ein-
stein generates afailure condition.

The No-Update Time Out delay essentially begins
every time theinput or output sends anew value to alarm
control. If, after the No-Update Time Out is expired, a new
value has not been sent, the Einstein generates afailure
alarm and attempts to re-establish contact with the failed
device(s).

Enter a No-Update Time Out value in hours:minutes
format.

Advisory Enable [ON/OFFE/NotAct -or- Digital] [ON]

The Advisory Enable simple enables or disables the
generation of alarms and notices for this particular input or
output. The Advisory Enable value may either be set with
afixed value (default) or it may be provided by a digital
input (press [ Fs JI expand the definition and enter the
digital source'slocation).

11.3.1.3 Relative Levels

2

12:58 THIS CTRL - 6:8 MEM: 1731: 1461 8-13-97
1 ALARHM By 1 FAIL

Analog Advisory Configuration Setup

Property: THIS CIRL :AUNTIE SWEAT  :TEMPERATURE

Advisory Method : Relative Levels

Advisory Use :
Hotice Levels Alarm Levels!
Report Delay : B:88 a:08
Report Priority: 89 99
Occupied Hi :  HO vAL :  HO vAL
Occupied Low :  HO vAL :  HO vAL
Unoccupied Hi :  HO vAL :  HO vAL
Unoccupied Low : HNOTUAL :  HO vAL
Hystersis :  HO vAL :  HO vAL
Ho-Update Time Out : @516
ADVISORY ENABLE : ON

in and cut-out set points.

Relative levels should be used when the following two
conditions are true:

1. Youare setting up alarming for an application’s
primary control input (e.g. space temperature for
an HVAC unit or discharge temperature for a
condenser).

2. Thecontrol set pointsfor the input’s application
are determined by inputsinstead of user-defined
fixed values.

When these two conditions are true, the Relative Lev-
els method allows the control input’s alarm and notice set
pointsto change a ong with the set point value, resulting in
more effective alarm control.

The Einstein automatically determineswhat control set
point(s) the relative set pointswill be relative to.

When an input is relative to adual set of set points
(Cut In/Cut Out, for example), the high-level alarm or
notice set point will be relative to whichever control set
point is higher, and the low-level alarm or notice set point
will be relative to the lowest control set point.

Programming

Program the Relative L evels screen exactly as
described in Section 11.3.1.2, Absolute Levels. However,
enter aplussign (+) or aminus sign (-) asthefirst charac-
ter in the occupied and unoccupied alarm and notice set
points. This designates the set points as val ues relative to
the control set points.

For example, if you wish to set up alarming on a Con-
denser Control CONTROL IN input so that the alarm set
point is 20 PS| above the current Condenser Control set
point, enter “+20” in the alarm set point field.

11.3.1.4 Gradual Change

12:58 THIS CTRL - 8:8 MEM: 1731: 1461 8-13-97
1 ALARH By 1 FAIL

[Fi-_ [ro-tookUp _[rar  [F4c werom[Fs: conceL o

F5:
T& - PREV 0PN |F7 NEXT OFTN I [ TR

Figure 11-3 - Analog Advisory Configuration (Relative Levels)

The options that appear when Relative Levelsis cho-
sen inthe Advisory Method field is exactly the same asthe
Absolute Levels field. The difference between the two
screensis in the way the alarm and notice set points are
determined.

The Relative Levels method of alarm control does not
usefixed values for set points. Instead, set point values are
relative to the control set point(s) of the application. For
example, if you are setting up Relative Levels control on
an input in Sensor Control, the alarm and notice set points
would be relative to the Sensor Control application’s cut-

Analog Advisory Configuration Setup)

Property: THISTCTRL :AUNTIE"SHEAT | :TEHFERATURE

Advisory Method : Gradual Change

Aduisory Use :
lotice Levels Alarm Levels!
Report Delay : B:pa a:08
Report Priority: 88 99
Hinimum Change : B H: |
Humber of Periods 1 2
Interval Period ¢ 1:08
Ho-Update Time Dut : @518
ADVISORY ENABLE : ON

F1: F2: LODK-UF
F6: PREV OPTN |F7: NEXT OFTH

[ RETURN _|FS - CANCEL OFER
I [ TR

Figure 11-4 - Analog Advisory Configuration (Gradual
Change)
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The Gradual Change method generates alarms and
notices whenever the value of the input or output rises or
falls too quickly over a user-defined period of time.

Asisthe case with all advisory methods used in alarm
control, different control set points may be used for darms
and notices.

Advisory Use [Aver aging/l nstantaneous] [l nstanta-

neous

See “Advisory Use” under Section 11.3.1.2, Absolute
Levels.

Report Delay [0:00 - 4:15] [0:00]

See “Report Delay” under Section 11.3.1.2, Absolute
Levels.

Report Priority [1 - 99] [99]

See “Report Priority” under Section 11.3.1.2, Absolute
Levels.

Minimum Change[-999 — 999] [0]

The Minimum Change is one of the two set points
required to make the Gradual Change alarm method work
(the other, Number of Periods, is described below).

If the Minimum Change set point is positive, then the
Einstein will generate an alarm or notice whenever the
value rises more than the Minimum Change value during
the user-specified number of time periods. For example, if
the Minimum Change value is 10, then an alarm or notice
will be generated when the input or output value rises
higher than 10 points during the user-defined period.

The same istrue for a negative Minimum Change set
point, except that alarming occurs when the input or out-
put value falls more than the Minimum Change set point.

Specify either a positive or anegative Minimum
Change set point in this field.

Number of Periods[2 - 10] [2] and Interval Period
[1:00 - 24:00] [1:00]

The Number of Periodsisthe number of timeintervals
to which the Minimum Change set point will be applied.
The length of these periods is determined by the value of
the Interval Period field.

At the beginning of each time period, the Einstein
looks at the input or output value and applies the Mini-
mum Change set point to it. If, at any time during the spec-
ified number of time periods, the value rises above or falls
below the Minimum Change value, an alarm or noticeis
generated.

Note that when multiple time periods are specified, the
Einstein begins a new gradual-change-checking process
each time anew Interval Period begins. The examplein
Figure 11-5 shows a case where there are ten periods,
each one hour long. Thefirst interval period shown begins

Eimsleim

with the value at 80°F. At thistime, the Einstein applies
the Minimum Change set point (+10) to the value, creating
therule, “If the value rises to 90°F within the next 10
hours (10 periods of one hour each), generate an alarm.”

An hour later, the value climbsto 83°F. At thistime,
the Einsteln creates anew rule: “If the value rises to 93°F
within the next 10 hours, generate an alarm.” The old rule
created an hour ago remainsin effect; in other words, if at
any time during the next 9 periods the value reached 90°F,
an alarm would still be generated.

Set pt 2 (93 deg)
901 Set pt 1 (90 deg)
u
g Z/Z
8 |
80+
N I N I N N A
‘ ‘ ‘ ‘ ‘ ‘ ‘ | ‘ | hours
1 2 3 4 5 6 7 8 9 10

Figure 11-5 - Example of Gradual Change Application

Specify an interval period in hours:minutes format in
the Interval Period field. Specify a number of periodsin
the Number of Periodsfield.

No-Update Time Out [0:00 - 4:15] [0:10]

See “No-Update Time Out” under Section 11.3.1.2,
Absolute Levels.

Advisory Enable [ON/OFF/NotAct] [ON]

See “ Advisory Enable” under Section 11.3.1.2, Abso-
lute Levels.

Configuring Alarms for an Input or Output
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11.4 Digital Advisory Con-
figuration Setup

2

12:58 THIS CTRL - 6:8 MEM: 1731: 1461 8-13-97
1 ALARHM By 1 FAIL

Digital Advisory Configuration Setup

Property : [THISNCIRL :COHE :COMPL

HlSelect Hethods "

Hotice Levels

" Advisory Method

Alarm Levels

Report Delay : 8:88 8 :88
Report Priority : @8 a9
Time On Last : H@

Time On Total : H@

Time Off Last : H@

Humber Of Events: [H@

Events per Hour : [H@

‘On’ State : [H@

Ho Update Time Out: @EL6

ADVISORY EMABLE : ONH

R R TR
¥ PREV 0PN [F7 WEXT OPIN [re:  rai  Jre |

[ RETURN _|FS - CANCEL OFER

Figure 11-6 - Digital Advisory Configuration (No Alarming)
Advisory Method [No Alarming or Select M ethods]
[No Alarming]

The Advisory Method determines which alarm control
options will be available in the bottom half of the screen.
There only two options: “No Alarming” and “ Select Meth-
ods.” When “No Alarming” is chosen, no aarm control
options are available, and thus no alarms or noticeswill be
generated. When “ Select Methods” is chosen, the alarm
control options appear at the bottom of the screen.

To begin setting up digital darm control, change this
field to “ Select Methods” using the E28 or keys.

Report Delay [0:00 - 4:15] [0:00]

See “Report Delay” under Section 11.3.1.2, Absolute
Levels.

Report Priority
See “Report Priority” under Section 11.3.1.2, Absolute
Levels.

Time On L ast [Yes/No] [No] [0:00 - 999:59] [0:00]

Time On Last is an alarm condition that is used to gen-
erate an alarm or notice when a digital value stays ON for
longer than a user-specified aarm period. When this field
issetto “Yes’, fields appear under the Notice and Alarm
columns where you may enter the alarm and notice time
periods.

The Einstein checks the Time On Last condition after
the input or output value changes from ON to OFF. The
amount of time the value remained ON is compared to the
alarm and notice set points; if greater than the set points,

an darm or notice will be generated.

If you wish to set up a Time On Last condition, select
“Yes’ inthe Time On Last field, and enter alarm or notice
set pointsin the fields that appear to the right.

Time On Total [Yes/No] [No] [number] [0:00]

The Time On Total isan aarm condition that is used to
generate an aarm or notice when the total cumulative ON
time of the input or output exceeds a user-defined number
of hours. When thisfield is set to “ Yes’, fields appear
under the Notice and Alarm columns where you may enter
the alarm or notice ON time set points.

Thisaarm condition uses the cumulative run time that
is aready set up to be recorded and displayed in the appli-
cation’s Status Screen. When you select this input or out-

put in its status screen and press B 0 show expanded

info, the cumulative run time may be viewed and, if
desired, reset to zero.

If you wish to set up Time On Total alarms, enter
“Yes’ in the Time On Total field, and enter the alarm and
notice set points in the fields that appear to the right.

Time Off L ast [Yes/No] [No] [0:00 — 999:59] [0:00]

Time Off Last isan alarm condition that is used to gen-
erate an alarm or notice when adigital value stays OFF for
longer than a user-specified alarm period. When this field
isset to “Yes’, fields appear under the Notice and Alarm
columns where you may enter the alarm and notice time
periods.

The Einstein checks the Time Off Last condition after
the input or output value changes from OFF to ON. The
amount of time the value remained OFF is compared to
the alarm and notice set points; if greater than the set
points, an alarm or notice will be generated.

If you wish to set up a Time Off Last condition, select
“Yes’ in thisfield, and enter alarm or notice set pointsin
the fields that appear to theright.

Number of Events[Yes/No] [No] [number] [0]

Number of Eventsisan alarm condition that is used to
generate an aarm or notice when the total cumulative
number of ON events exceeds a user-defined amount.
When thisfield isset to “Yes’, fields appear under the
Notice and Alarm columnswhere you may enter the alarm
or notice set points.

This alarm condition uses the cumulative number of
ON events count that is already set up to be recorded and
displayed in the application’s Status Screen. When you
select the input or output in the status screen and press
B o view expanded information, the total number of
ON events may be viewed and, if desired, reset to zero.

If you wish to set up Number of Events alarms, enter
“Yes’ in the Number of Events field, and enter the alarm
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gimstein
and notice set pointsin the fields that appear to the right.

Events Per Hour [Yes/No] [No] [number] [0]

Events Per Hour is an alarm condition that is used to
generate an alarm or notice when a digital value turns ON
more than a user-specified number of times within a 60-
minute period. When thisfield isset to “Yes’, fields
appear under the Notice and Alarm columns where you
may enter the alarm and notice event set points.

The Einstein counts a transition from OFF to ON as an
“event” for purposes of thisalarm condition. If the total
number of events exceeds a user-defined alarm or notice
set point, an aarm or notice is generated.

If you wish to set up Events Per Hour alarms, enter
“Yes’ inthe Events Per Hour field, and enter the alarm and
notice set points in the fields that appear to the right.

‘ON’ State[Yes/No] [No] [ON/OFF/NotAct]

The'ON’ Statealarm condition may only be used to
generatealarms. It may not be used to generate notices.

The ‘ON’ State alarm condition simply generates an
alarm when the input or output value equal s the value
specified by the user in the set point field. When “Yes” is
selected in thisfield, afield appears under the Alarm col-
umn where you may enter ON, OFF, or NotAct as the
alarm condition.

If you wish to set up an ‘ON’ State alarm for thisinput
or output, select “Yes’ inthe‘ON’ State field, and choose
the desired alarm state in the field that appearsto the right.

No Update Time Out [0:00 — 4:15] [0:00]

See “No Update Time Out” under Section 11.3.1.2,
Absolute Levels.

Advisory Enable [ON/OFFE/NotAct -or- Digital] [ON]

See “ Advisory Enable” under Section 11.3.1.2, Abso-
lute Levels.

11.5 After Alarms Are Set
Up

After alarming is successfully set up for an input or
output, the letter “A” will appear to the right of the input
definitionin all setup and status screens. Thissignifiesthat
alarm control parameters are active for the input or output.

Board/Cntr | Point/App Output
BTl RMCC 2 Hl COMBINER HOUTPUT A

After Alarms Are Set Up
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12 Time Schedules and Holidays

Most building control and refrigeration applications
have separate modes of operation for occupied and unoc-
cupied building times. To take advantage of these modes,
you must set up an application called a Time Scheduleto
determine when the building is occupied and when it is
unoccupied.

In addition, if your building uses specia occupied
times during holidays or other specia days of theyear, you
will need to set up aHoliday Schedulein one of your Ein-
stein unit’'s Global Data application. Holiday Schedules
compare the current date to alist of user-programmed hol-
idays. When aholiday is scheduled, Global Datawill send
amessage to all time schedul e-based applications on all
Einsteins on the network telling it to ignore its usua Sun-
day through Saturday schedule and use its holiday sched-
ule settings instead.

Section 12.1 below shows how to set up a Holiday
Schedul e that can be used by your Time Schedule. If you
will not be using holidays, you may skip this section and
go straight to Section 12.2 to begin setting up your Time
Schedule.

12.1 Holiday Schedules

Because a multiple-Einstein network would likely use
the same holiday schedules for determining special occu-
pied and unoccupied building hours, holiday schedulingis
handled by Global Data. This means the holiday schedule
can be set up in one Einstein and shared with all other Ein-
steins that use time scheduling.

12.1.1 Setting Up Holiday Sched-
ule Dates

To begin setting up holiday schedules, choose an Ein-
stein on the network that will serve as the primary pro-
vider of the holiday schedulein Global Data. It is
recommended you program Holiday Schedule datesin an
Einstein BX's Global Data application, if aBX is avail-
able.

1. Logintothecontroller that will hold the Holiday
Schedule dates.

2. press BB ERER 0 navigate to the Globa Data
application.
3. Inthe Screen 1: Inputs screen, page down using

the B8 key until the Holiday Mode field is dis-
played. Move the cursor to thisfield.

4. Press , and select “Primary” from the L ook-
Up Table. Press (B to select.

9:25:25 THIS.@1.1 - 1:1
ERGINE Press Shift Fx keys to select Tabs '"Sx’ 18 FAILS

| §2: Alarms [53: Summer/Wir [54: [s5: Holidaus

s7: |ss: [se: [s1m:
Global Data: GLOBAL DATA

82-28-01

u
[Inputs] Ualue] .
HUAC Emer Mode : Local Only

HUAC Emer EU  : ON-OFF

HVUAC EMER IN
ALl Lights Mode: Local Only
All Lights EU : ON-OFF

ALL LIGHIS 1IN :

Curtailment Mod: Local Only
Curtailment EU : ON-OFF
CURTAILMENT IN :

Summer Htr Mode: Local Only
Summer/Mtr EU : WINTER-SUMMER
Holiday Mode : [TNNY

Spare Dig In Mo: User

Spare Dig In EU: ON-OFF

Spare Dig2 Mode: User

Spare Dig2 EU : ON-OFF

Spare Dig3 Mode: User

F6: ALARMS F7: LOOK UF F8: ACTIONS F18: BACK

Scroll sing Next/FPrev keys | Holiday mode
Fi: PREV Tap [F2: NExT TaB |F3: Eprr _ [Fa:  IFS: cANCEL
[Fo: Home |

Figure 12-1 - Holiday Mode Field
5. Press [ *E@ to move to Screen 5: Hol idays.

Press Shift Fx keys to select Tabs "Sx’ 1@ FAILS
§1: Inputs [s2: Alarms [53: Summer/Wir [54: [S5: Holidaus |
s6: |s7: |ss: [se: sie:
Global Data: GLOBAL DATA
HoLi dous RS tort Date[End Datel [Day Annuall

« [ HD1 Ho

#Z HD1 He

#3 HD1 He

#1 HD1 He

#5 HD1 He

#6 HD1 He

#7 HD1 He

#8 HD1 He

L] HD1 He

#18 : HD1 He

#11 : HD1 He

#12 : HD1 He

Enter Date MM-DD-¥¥ !

Starting date of holidau

Fi: PREV TAB__JF2: NEXT TaB__JFa: EprT __lra: ______|Fs: CaNCEL

Figure 12-2 - Holiday Screen 5: Holidays

Before you begin changing settings on this screen,
determine which days during in the current year will be
periods where the occupied hours of your building will be
different from the usual seven-day schedule.

For example, a department store in the United States
might have certain week-end holidays, such as L abor Day
or Independence Day, where the store hours will be
expanded from the usual 8:00 AM - 8:00 PM schedule to
8:00 AM - midnight. On other holidays, such as Thanks-
giving Day or Christmas Day, the store might be closed
altogether.

Holiday Schedules
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After you have made alist of holidays for your build-
ing, group them together by types. For example, al holi-
days where the times will be expanded to the same hours
would betogether in one group, and all holidays where the
store will be closed would be together in a separate group.

Finally, assign each group one of the four holiday day
designators: HD1, HD2, HD3, or HD4. For example,
expanded-hour holidays might be assigned HD1, and
store-closed holidays might be assigned HD2. (During
Einstein BX operation, this designator will be passed
along to the Time Schedule applicationsto tell them to
change its occupied hours during your programmed holi-
days).

Once you have done this, you may begin programming
the holiday dates.

Required Steps
For each holiday period you wish to program:

1. Enter theday the holiday beginsinthe Start Date
field.

2. Enter thelast day of the holiday period in the
End Datefield. Note: For holidaysthat only last
one day, the End Date will be the same date as
the Start Date.

3. Choosethe haliday type by selecting either HD1,
HD2, HD3, or HD4 in the Day field.

4. If you want this holiday to occur every year on
the month and date you entered in the Date fields,
choose “Yes’ in the Annual field. Otherwise,
leave this field set to “No.”

12.1.2 Configuring Other Einsteins
to Use Global Data Holiday Sched-
ules

When you have a schedule of holidays programmed in
an Einstein with the Holiday M ode field set to “ Primary,”
you may configure other Einsteins on the network to use
the same holiday schedule.

1. LogintotheEinsteinthat you wishto hook tothe
Global Data holiday schedule.

2. press IED GRER o navigate to the Global Data
application.

3. Inthe Screen 1: Inputs screen, page down using
the 2 key until the Holiday Mode field is dis-
played. Move the cursor to thisfield.

4. Press and select “User” from the Look-Up
Table. Press B to select.

Repeat these steps for each Einstein that will use holi-

2

day scheduling.

12.2 Time Schedules

Adding a Time Schedule A

1. pPress IED EBED 0 navigate to the Add Control
Application screen.

2. Usethe E88 and keysto scroll through the
application types until “Time Schedule” appears
in the Typefield.

3. Enter the number of Time Schedul e applications
you wish to add in the “How many?’ field.

lication

4. Pressn to create the new applications.

Editing a Time Schedule Application
To begin setting up your building occupancy time
schedule:

1. Press M@ from the Main Status Screen to call
up the Existing Applications screen.

2. Press to select Time Schedules. If more than
one Time Schedule application has been created,
you will need to select one from the menu that
appears.

The Time Schedule Status screen will appear (Figure
12-3).

Time Schedule Status|

TIME SCHEDULE NAHE :

TIME SCHEDLEA1

OUTPUT HotAct

[GENERAL INFORMATION

Schedule Output : NotAct
Bypass State : NotAct
Bypass Time Remaining : (2]

Scroll through applications with NEXT/PREU APFL or use LOOK-L. o scicoe

Ti: enu T2: ZoNES Ta: LiGNTING _[Fa: Scweors _ |rs: moge |

Figure 12-3 - Time Schedule Satus Screen

During normal operation the Time Schedule Status
screen will show whether the scheduleisin occupied
mode or unoccupied mode. Right now, the Output should
say “NotAct,” indicating the schedule has not yet been
programmed. To begin programming the Time Schedule,

press EB followed by ‘= §
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12.2.1 Screen 1: General

Eimsleim

S2: Inputs [s3: [Sa: Std Events [S5: Dates
S6: Tempararies[S7: [sa: [s9: [s1e:

Time Schedules: TIME SCHEDLEA1

onera] s Lue
Hane BT IHE SCHEDLEB1

Long Hame :
Schedule Tupe : MASTER

Hum Std Events : 7
Hum Date Ranges: 2

Enter desired text ! Name of this time schedule

Fi: PREV TaB  Jr2: WExT TaB  JFa: epir  Jra:  [FS: caNcEL
F

up thisbypass, press to change theinput
definition format to “ Board:Point,” and enter the
board and point address of the bypass switch.

BYPASS TO ON If you wish, you may set up a
switch or button to override the schedule ON. To set
up thisbypass, press to change the input
definition format to “Board:Point,” and enter the
board and point address of the bypass switch.

Note: When both the Bypassto OFF and Bypassto
ON inputs are CLOSED, Bypassto ON will take priority.

12.2.3 Screen 4: Std Events

S1it General [S2: Inputs [s3¢ 557 Dates

S6: Temporaries|S7: |se: 59: 518:

F6: ALARMS F7: STATUS FB: ACTIONS F9: HOME 18: BACK

Figure 12-4 - Time Schedule Screen 1: General

Required Steps
1. Enter aname for this schedule in the Name field.

2. Enter the number of events (i.e. the total number
of different occupied building times, including
weekdays, weekends, and all holidays) in the
Num Std Eventsfield.

3. If you want this schedule to only be active during
certain date ranges, enter the number of different
date ranges in the Num Date Ranges field.

Options
Long Name If you wish, enter a description of the
schedule (40 characters max) in thisfield.

12.2.2 Screen 2: Inputs

Time Schedules: TIME SCHEDLEA1

[Std Events] [Event 2] [SHTHRFA1234]
#1 : NA
#2 : MNA NA
#3 : NA NA
#4 : NA NA
# : NA NA
# : NA NA
#7 : NA T

Enter State:! Use Next/Frev keys ! Enter state for Event 1
Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
F6: ALARMS F7: STATUS F8: ACTIONS F9: HOME F18: BACK

E1: Genera 1 83 ‘84: Std Events ‘SS: Dates
S6: Tempararies[S7: s8: [s9: [s1e:
Time Schedules: TIME SCHEDLEA1
Cantrol Ler
BYPASS TOD OFF : B B B
BYPASS TO OH B B B

Enter Board-/Controller ! Bupasses schedule to OFF

Fi: PREV TaB  Jr2: WExT Tap  Jra: epir  Jra:  [FS: caNcEL
F

F6: ALARMS F7: LOOK UP FB: ACTIONS F9: HOME 18: BACK

Figure 12-5 - Time Schedules Screen 2: Inputs

Options

BYPASS TO OFF If youwish, you may set up a
switch or button to override the schedule OFF. To set

Figure 12-6 - Time Schedule Screen 4: Sd Events

Required Steps
For each event (time period):

1. Inthefirst Event 1 field, usethe and
keys to change the “NA” to “ON.”

2. Inthe second Event 1 field, enter the time of day
the Einstein should begin occupied mode. Enter
the time in 24-hour format (HH:MM).

3. Inthefirst Event 2 field, usethe and
keys to change the “NA” to “OFF.”

4. Inthe second Event 2 field, enter the time of day
the Einstein should end occupied mode and begin
unoccupied mode. Enter the time in 24-hour for-
mat (HH:MM).

5. For each event, there are 11 fields under the head-
ing SMTWRFA1234. Each field corresponds to
aday of the week (Sunday through Saturday, plus
Holidays HD1, HD2, HD3, and HD4). Starting
with the Sunday (S) field, use the E28 or B2 key
to toggle the field value from “-” (indicating the
events will be INACTIVE on that day) to “S’
(indicating the programmed event pair will be

Time Schedules
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followed on that day of the week). Press the >
key to moveto the next field, and repeat for the
remaining ten fields.

Example
To better explain how multiple schedule events coin-
cide to create a complete occupied/unoccupied schedule,
here is an example of a schedule created for a building
with the following occupied building times:
Weekdays (Mon - Fri) 8 AM -8PM
Weekends (Sat - Sun) 11 AM - 10 PM
Three-day Weekend Holidays 8 AM - 10 PM
Christmas, New Year's Day CLOSED
Assuming the three-day weekend holidays were
defined as holiday HD1 in aHoliday Schedule, and
assuming that Christmas and New Year's Day were both
set up as holiday HD2 in the same Holiday Schedule, here

are the four events that must be programmed in this Time
Schedule:

# Event 1 Event 2 SMTWRFA1234
1 ON 08:00 | OFF 20:00 | -MTWRF-----
2 ON 1:00 | OFF | 22:00 | s----- A-——-
3 ON 08:00 | OFF | 2200 | ------- 1-—-
4 OFF [o00:00 | | | -—-—-—--- >-

Table 12-1 - Example of Event Programming in Time
Scheduling

The Time Schedule will follow the timesin #1 on
weekdays, #2 on weekends, #3 on holiday HD1, and #4 on
holiday HD2.

12-4 ¢ Einstein BX I&0 Manual
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13 Air Handling Unit Setup

13.1 Overview

The Einstein BX-300 supports the simultaneous con-
trol of up to six air handling units (AHU). AHU Control
applications govern al aspects of an AHU’s operations,
including heating and cooling, dehumidification, fans, and
economizer control.

Unlike rooftop control units (RTUs), AHUs are con-
trolled directly by the Einstein itself and not by a separate
unit control board.

An AHU Control application actually consists of three
separate control algorithms. The main control algorithm
monitors the indoor temperature and activates heating and
cooling stages when necessary to maintain the user-
defined temperature set point. Another a gorithm monitors
the indoor humidity and uses a desiccant wheel or addi-
tional AHU cool stages to reduce the humidity level. The
third loop controls either a two-position (digital) or vari-
able-position (analog) economizer damper based on the
outside air conditions.

13.2 Temperature Control

In its most basic form, Temperature Control simply
reads a control input value, comparesit to the active tem-
perature set point, and activates or deactivates heating or
cooling stagesin an effort to satisfy the set point. The
majority of user setup that must be done in Temperature
Control involves specifying which input isto be used as
the control source, defining different set pointsfor usein
occupied, unoccupied, summer, and winter modes, and
setting up the operating characteristics of the heating and
cooling stages.

13.2.1 Alternate Set Points

For both the heating and cooling set points, you may
choose to use different set points during occupied or unoc-
cupied building times, and different set points for summer
and winter seasons. In other words, AHU Control may
have four different pairs of heating and cooling set points,

as shown in Table 13-1.

Cooling Heating

SUMMER COOL OCC | SUMMER HEAT OCC

SUMMER COOL UOC | SUMMER HEAT UOC

WINTER COOL OCC WINTER HEAT OCC

WINTER COOL UOC WINTER HEAT UOC

Table 13-1 - Possible Heating/Cooling Set Points

AHU Control looks at the Einstein’s Global Data
parameters to determine whether it should run in summer
or winter mode. Refer to Section 9.6, Global Data Setup,
for information on how to set up summer/winter control
parameters.

The AHU chooses occupied or unoccupied mode by
reading an occupied state input, which is most commonly
tied to the output of a Time Schedul e application.

13.3 Fan Control

The Einstein BX can control three different types of
AHU fans. However, only one fan can be controlled per
AHU. Thefan typesinclude: single-speed, two-speed, and
variable-speed. Controlsfor all fansare similar in that they
operate in either of three modes:

» Continuous - The fan is always on, even
when the AHU is not in heating, cooling, or
dehumidification mode.

 Auto - Thefan isonly on when the AHU is
in heating, cooling, or dehumidification
mode.

* Summer ON, Winter Auto - This mode
allowsthe AHU fan to operatein Continuous
mode during the summer months and in
Auto mode during the winter months.

The operation of the fans during Continuous and Auto
modes is largely dependent on the fan type.

13.3.1 Single-Speed Fans

Single-speed fans require no advanced control parame-
ters. Whether in Continuous or Auto mode, the fan will
be ON when Fan Control callsfor it to be ON, and OFF
when it calls for it to be OFF.

13.3.2 Two-Speed Fans
Two-speed fans have a LOW and a HIGH speed set-

Overview
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ting. You must specify the number of the stage that, when
activated, will switch the fan from LOW to HIGH.

For example, if there are four cooling stages and you
wish to have the fan switch from LOW to HIGH when
stage 3 becomes active, enter a“3” asthe switch-over set
point. Thiswill cause the fan to switch to HIGH speed
when stage 3 is activated. Likewise, when stage 3 is deac-
tivated, the fan speed will switch from HIGH to LOW.

You may choose a different switch-over set point for
occupied heating, occupied cooling, unoccupied heating,
and unoccupied cooling modes.

When the AHU isin dehumidification mode, the AHU
Control application will ignore the fan speed settings of
the active stages and switch to a user-specified dehumidi-
fication speed (usually LOW).

13.3.2.1 Continuous Two-Speed Fan
Operation When All Stages Are OFF

When the fan is operating in Continuous mode and all
heating and cooling stages are OFF, the fan speed will
default to a user-specified speed. You may choose adiffer-
ent default speed for both occupied and unoccupied opera-
tion.

13.3.3 Variable-Speed Fans

Variable-speed fans may operate at any percentage of
its maximum speed. The method AHU Control usesto
determine the speed percentage is dependent on whether
the heat and cool outputs are staged or modulating.

13.3.3.1

For staged AHU outputs, each stage must be pro-
grammed with its own speed percentage set point. The
AHU Control application looks at all of the active stages,
takes the highest speed percentage set point, and operates
the fan at this speed.

For example, if cool stage 1 isactive with a 30% speed
percentage set point, the fan will likewise operate at 30%
speed. If asecond stage with a set point of 50% were to
become active, the fan speed would increase to 50%.

For each heating and cooling stage, you may specify
both occupied and unoccupied speed percentage set
points.

13.3.3.2 Dehumidification with VS Fans

When in dehumidification mode, a user-defined slow-
down percentage is subtracted from the variable-speed fan
percentage. This percentage will continue to be subtracted
until the AHU exits dehumidification mode.

Variable-Speed Fan Operation

2

13.4 Economizer Control

Economizer dampers on AHUSs are used to bring out-
side air into the building for use in cooling. When temper-
ature and humidity conditions are favorable, the
economization dampers are opened, and outside air is
alowed to flow into the AHU. Economization is generally
used by the AHU just as a cool stage would bein Temper-
ature Control; if cooling is needed, and conditions are
favorable for economization, the damperswill open and
economization will begin. If more cooling is needed, the
cooling stages would then cycle on as normal.

The Einstein supports control of both two-position
(digital) and variable-position (analog) economizer damp-
ers.

13.4.1

Before the AHU Control application may open econo-
mization dampers, it must first determine if the outdoor air
conditions are favorable for economization. There are five
possible ways the AHU Control may do this:

1. Enthalpy Switch - An enthalpy switch isadigital
devicethat is pre-set to detect when the tempera-
ture and humidity levels are favorable for econo-
mization. When the conditions are favorable, this
switch sends an OK (ON) signal to the AHU
Control application. Otherwise, the switch sends
aNOT OK (OFF) signal, and economization is
disabled.

2. Dew Point Set Point - A dew point probe mea
suring the dew point of the outside air is com-
pared to a set point. If the outside air dew point is
less than the set point, economization is enabled.
If it is higher than the set point, economization is
disabled.

3. Calculated Enthalpy - The AHU Control appli-
cation calculates the outside air enthal py by read-
ing the value of arelative humidity sensor and an
outdoor air temperature sensor. If the enthalpy is
greater than the set point, economization is
enabled. If lower, economization is disabled.

Economization Enable

4. Dew Point Fail-Safe - Thisis similar to method
#2, except an outdoor temperature sensor valueis
compared to the set point instead of a dew point
probe’'s value. This comparison is a poor substi-
tute for actual dew point readings and is recom-
mended for use as a fail-safe only. When
possible, use humidity or dew point sensors.

5. Temperature Comparison - The AHU Control
application simply compares the temperature of
the inside air with the temperature of the outside
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air. If the outside air is cooler than theinside air,
economization is enabled.

6. Invs. Out Enthalpy - This strategy requires
indoor and outdoor humidity sensors and also
indoor and outdoor temperature sensors. The
enthal py of the outdoor air is calculated and com-
pared to the enthalpy of the indoor air. If the out-
door air entha py isless than the indoor air
enthal py, economization is enabled. Otherwise,
economization is disabled.

You may choose a different economization checking
method for use in summer and winter months.

13.4.1.1
tures

In addition to the methods listed above, there are two
economization lockout features that apply to all AHUs
using economization.

Max Qutside Air Humidity

The Max Outside Air Humidity is the highest allow-
able humidity level for the outside air. If the outside rela-
tive humidity is higher than this set point, economization
will not be allowed to occur.

Minimum Supply Tem

The Minimum Supply Temp is auser-defined set point
that locks out economization if the supply air temperature
falls below a minimum supply temperature set point. This
feature ensures that the air coming from outside is not too
cold.

13.4.2 Digital Economizer Control

Economization Lockout Fea-

Control of digital or two-position economizersis rela-
tively simple. When conditions are favorable for econo-
mization, the damperswill be opened when cooling is
needed. If not favorable, the dampers will be closed.

13.4.3 Analog Economizer Control

For variable-position dampers, economization is gen-
erally used by the AHU just as a cool stage would bein
Temperature Control. If cooling is needed, and conditions
are favorable for economization, the damperswill open
and economization will begin. If more cooling is heeded,
the cooling stages would then cycle on as hormal.

The position of the analog economizer damper is
important only for the purposes of keeping the mixed air
temperature (a combination of the outdoor air coming
through the dampers and the return air temperature) near
the user-specified set point. The damper is controlled
using PID control.

2

13.5 Dehumidification
Control

Dehumidification control usesthe AHU’sexisting cool
stages (and a separate dehumidification device such as a
desiccant whee, if avail able) to remove moisture from the
ar.

The dehumidification set point is placed at the 0% end
of the dehumidification PID throttling range. In other
words, the dehumidification output will start at 0% when
the humidity is equa to the set point and increase to 100%
when the humidity is equal to or above the set point plus
the throttling range.

The dehumidification output percentage is used much
like a heating or cooling output percentage is used in Tem-
perature Control. The percentage represents the percent-
age of total dehumidification capacity availableto the
AHU (including cool stages and other dehumidification
devices).

13.6 Curtailment

Some power companies offer curtailment programs
that allow participating storesto disable user-defined loads
during peak power timesin return for discounts on utility
rates.

If you are participating in a curtailment program, the
power company will supply you with adigita curtailment
device that must be wired to an input on the R$485 1/0
Network.

To set up curtailment in the system software, you must
designate which specific heating and cooling stages will
be subject to curtailment.

When the power company sends a curtail command
(i.e. the value of the curtailment device switchesto
“CLOSED"), al stages that are set up to be curtailed will
be shut off and locked out.

Fan control is not directly affected by acall for curtail-
ment. The AHU fan will till run at a speed based on the
number of active, non-curtailed stages (or, if using modu-
lated outputs, the curtailed modulating percentage). If this
causesthefan to slow down or shut off during curtailment,
there will be energy savings from the fans.

Dehumidification Control
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13.7 Optimum Start/Stop
(OSS)

OSS applies only to AHU Control applicationsthat
use a time schedule to change occupancy states. Over-
ridesinitiated by the digital BYPASS TO OCC or BY-
PASS TO UNOCC inputswill not initiate pre-starts or
pre-stops.

2

Optimum Start/Stop (OSS) is a feature that works
alongside the AHU Control application’s occupied and
unoccupied temperature control modes. OSS takes control
of heating and cooling several minutes before the building
is scheduled to change occupancy states, and prepares the
building for the upcoming change in set points. Asa
result, when the occupancy state changes, the temperature
will be comfortably within the range of the new set point.

Figure 13-1 shows an example of how pre-starts and
pre-stops work in a heating application. From unoccupied
mode, the pre-start period ramps the temperature up
slowly so that when the scheduled change from unoccu-
pied to occupied mode occurs, the temperature wil
already be at or near the occupied heating set point. Dur-
ing the pre-stop, which occurs before AHU Control goes
from occupied to unoccupied mode, heating is suspended
and the temperature is allowed to “coast” down to the
unoccupied set point.

OCCUPIED
SET POINT

UNOCCUPIEDL..,
SET POINT|

pFEsQRT
OCCUPIé D
PRE. sm/p<c/ OAST)

26512036

Figure 13-1 - Diagram of Pre-Sart and Pre-Sop Operation
Intelligent Pre-Starts and Pre-Stops

OSS is designed to handle pre-starts and pre-stopsin
the most energy-efficient manner possible. Every time a
pre-start or pre-stop occurs, OSS measures the amount of
time it takesto bring the temperature from the previous set
point to within the “comfort zone” of the new set point (a
user-defined range of values above and below the set point
within which the temperature is considered acceptable).
Thisduration is used to determine the average rate of tem-
perature change, called the K factor.

The K factor is stored in the memory along with the

average value of the outdoor air temperature during the
pre-start or pre-stop. Over time, collected K factor data

will be sorted and combined into atable. As aresult, by
constantly observing and recording the results of previous
pre-starts and pre-stops, OSS will be able to intelligently
guess how much time a pre-start or pre-stop mode should
last based on the outside temperature.

AHU Control keepstrack of three different kinds of K
factors:

» Heat K factor - used to guess pre-start dura-
tionsfor AHUS operating in heating mode.

» Cool K factor - used to guess pre-start dura-
tions for AHUs operating in cooling mode.

» Coast K factor - ameasurement of the
change in temperature when no heating or
cooling isactive. Thisis used to determine
pre-stop durations for both heating and cool -
ing AHUs.

13.8 AHU Zone Control

Unlike ARTC and RT-100 rooftop controller applica
tions, AHU applications are not required to be grouped
into Zone applications (AHUs are usually large enough to
be “zones’ in and of themselves).

However, if desired, you may associate an AHU Con-
trol application with a Zone application. The AHU will
then use the Zone's temperature control set points, occu-
pancy state, summer/winter state, and economization and
dehumidification enable signals. More information on
Zonecontrol isavailablein Section 14, HVAC Zone Setup.

13.9 Hardware Overview

To set up an AHU for control by an Einstein, numerous
temperature and humidity sensors for several different
applications must be connected to the I/O network, as well
as fan and cool proof checking devices, economization
checking devices, curtailment devices, and al of the heat-
ing, cooling, and dehumidification outputs.

Listed below are wiring instructions for some of the
inputs and outputs that are part of atypical AHU setup.
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Inputs

Sensor Type

Wiring
Instructions

Space Temperature

Temperature

see Table 6-1 on
page 6-3

Space Humidity

Humidity

see Table 6-1 on

page 6-3

see Table 6-1 on
page 6-3

Supply Air Temp Temperature

see Table 6-1 on
page 6-3

Return Air Temp Temperature

Outdoor Air Temp Temperature set up as Outdoor
Air Provider in
Global Data (see

Section 9.6).

Outdoor Air Humid Humidity set up as Outdoor
Humidity Pro-
vider in Global
Data (see Sec-

tion 9.6).

Wiring
Inputs Sensor Type Instructions

Curtailment Device Digital set up as Curtail-
ment in Global
Data (see Sec-
tion 9.6).

Fan Proof Digital see Table 6-1 on
page 6-3

Fan Proof Reset Digital see Table 6-1 on
page 6-3

VS Inverter Alarm Digital see Table 6-1 on
page 6-3

Enthalpy Switch Digital see Table 6-1 on

(Indoor and/or Out- page 6-3

door)

Dew Point Probe (for [ Dew Point see Table 6-1 on

Economi zation) page 6-3

Mixed Air Temp (ana{ Temperature see Table 6-1 on

log economizers only) page 6-3

Table 13-1 - Suction Group Inputs

Table 13-1 - Suction Group Inputs

. Wire 8RO Set Fail-safe Dip

Output Device contacts to: Switch to: Notes

Heat / Cool Staged | see note see note Set up any stagesyou want ON when the controller is off-line as

Outputs N.C. Stages you want OFF should be set as N.O.

Single-Speed Fans | see note see note If one or more heat or cool stages will be ON, wirefan N.C. so
it will be active during controller off-line times. Otherwise, wire
N.O.

Two-Speed Fans see note see note If any heat or cool stages are configured to be ON (N.C.), set the

(LOW, HIGH, and wiring and the switch to N.C., and set either the LOW or HIGH

fan contactor) stage output to N.C. (whichever speed you want active). If no
heat or cool will be active, set LOW, HIGH , and the fan contac
tor to N.O.

Digital Economizer| N.O. N.O.

Table 13-2 - Suction Group Outputs

13.10 Software Setup

Once theinputs and outputs for the AHUs are wired to
the input/output boards, software setup for the AHUappli-
cation can begin.

From the Main Status Screen, press [ F1 begin set-
ting up your AHUs. Thiswill bring up the AHU Status

Screen (Figure 13-2).
Note: If you have more than one AHU, a menu
screen will appear listing all AHUs. Use the arrow keys

to highlight the circuit you wish to set up, and preﬁs.

Software Setup
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13.10.1 Screen 1: General
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Figure 13_2 - AHU Satus Screen Im_l

The AHU Status screen shows the operating state of
the AHU (i.e. whether the AHU is heating, cooling, dehu-
midifying) as well as the current indoor and outdoor tem-
perature and humidity values.

Right now, this screen should be mostly blank, since
you have not yet specified any information about the cir-
cuit, such as the number of heat and cool stages or thetem-
perature set point.

To begin setting up this AHU, pressm followed by

Note: If this AHU will be associated with an HVAC
Zone, you will not need tofill in certain fieldslisted be-
low because the HVAC Zone application will fill them
in for you. The descriptions of thefields will indicate if
they need to befilled in if you are controlling the AHU
from a Zone application.

Figure 13-3 - AHU General Setup

Required Steps

1. Enter anamefor the AHU application in the
Name field.

2. Choose whether the AHU will be heating
(HEAT), cooling (COOL), or both (AUTO) inthe
Control Typefield.

3. Choose what temperature sensor value will be
used to control heating and cooling in the Con-
trolled By field. There are three options:

» Space (default) - The space temperature
input is the control input.

» Zone- If this AHU isnot part of a zone,
don’t use this option. If you are associating
the AHU with a Zone application AND you
wish to control the AHU off the combined
space temperatures of all AHUsand ARTCs
in the zone instead of the AHU’s own space
temperature value, choose this option.

* Return - The return air temperature input
will be used as the control input.

4. Enter the number of reclaim heat stagesin the
Rcl Heat Stages field.

5. Enter the number of auxiliary heat stagesin the
Aux Heat Stagesfield.

6. Enter the number of cool stagesin the Cool
Sagesfield.

7. Choosethetype of fanin the Ean Typefield.
Choose either Single, Two, or Variable Speed.

8. Choose the type of dehumidification control
input in the Dehumidify By field. There are five
options:
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* Humidity - Anindoor humidity sensor will
be used for dehumidification.

» Dewpoint - An indoor dewpoint probe will
be used for dehumidification.

* Humidistat - An indoor digital humidistat
will be used to activate and deactivate dehu-
midification.

» Dewpoaint Calc - Dehumidification will be
controlled by dewpoint, which will be math-
ematically calculated from the indoor
humidity and space temperature.

 Disable - The AHU will not dehumidify.

9. Choose thetype of economizers on the AHU in
the Econ Dmpr Type field. Choose “Anaog” if
the dampers are variable-position, “Digita” if the
dampers are two-position, and “None” if no
economizers are present or if you are controlling
economization using another application or con-
troller.

10. If you wish to shut down the AHU during phase
loss, leave the Phase Protect field setto “ Yes.” If
you are not checking for phase loss or do not
wish to shut down the AHU during phase loss,
select “No” in thisfield.

Options

OSS Selection The Optimum Start-Stop feature
(OSS) is used to gradually change the building tem-
perature as the AHU transitions from unoccupied to
occupied mode (or occupied to unoccupied mode).
When the AHU'’s schedul e indicates an upcoming
transition from unoccupied to occupied mode, OSS
will begin bumping the set points up or down to
bring the temperature closer to the occupied set
point, so that by the time the AHU isin occupied
mode, the building temperature will be equal to the
occupied set point. The reverseis true as the AHU
goes from occupied to unoccupied mode; OSS will
allow the temperatureto “ coast” in the final few min-
utes of occupied mode so that the temperature will be
equal to the unoccupied set point the minute the
AHU begins unoccupied mode.

2

13.10.2 Screen 2: Setpoints
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Figure 13-4 - AHU Setpoints Screen

Required Steps

NOTE: You will not needtoprogram these eight set
pointsif the AHU hasbeen or will be associated with an
HVAC Zone application. The AHU will receive its set
points from the Zone application.

However, you will needto set the AHU’ s FreezeStat
Setpoint and Min Supply Temp Cool set pointsif you
wish to use these options.

The first eight set point fields on this screen are the
eight temperature control set points that will be used by
this AHU. Of these eight, only two set points (one heating
set point and one cooling set point) will be active at any
given time, depending on whether the AHU isoperating in
summer mode, winter mode, occupied mode, or unoccu-
pied mode.

Enter the desired temperature for each of the eight set
points. The names of these fields designate the modesin
which they will be active:

SUMMER/WINTER Summer set points are used
when the AHU is operating in Summer mode. Winter
set points are used when the AHU is operating in
Winter mode. Summer and Winter modes are con-
trolled either by temperature or by date in Einstein’s
Global Data feature (see Section 9.6, Global Data
Setup). If summer and winter mode switching is not
being used for this AHU, use only the Winter set
points, since the season defaultsto Winter.

OCC/UOC Occupied (OCC) set points are used
when the AHU is operating in occupied mode. Unoc-
cupied (UOC) set points are used when the AHU is
operating in unoccupied mode. Occupied and unoc-

Software Setup
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cupied mode is determined by the Time Schedule

application to which this AHU is associated (see Sec-
tion 12, Time Schedules and Holidays). If no time

schedule is being used, use only the occupied set

points, since the occupied status defaults to “ Occu-

pied.”
HEAT/COOL Cooling set points cause cooling to

occur when the control temperature rises above the
set point. Heating set points cause heating to occur

when the control temperature drops below the set

point. In atypical AHU with both heating and cool-
ing stages, one heating and one cooling set point will

be active at al times, and heating and cooling will
take place as needed.

Options

FreezeStat Stpt Cooling stages on an AHU can be

configured with special temperature sensors that

detect when a coil freeze is occurring. Thisallows
the AHU to shut down the cooling stage to prevent
coil damage. If you are using this feature, enter the
temperature that will be considered the coil freeze set

point. When a coil’s freezestat sensor value drops

below this value, the stage will be temporarily dis-
abled. The default, 32.0 degrees Fahrenheit, isthe

freezing temperature of water and should be suffi-
cient in most cases.

MIN SPLY TMP CL This set point prevents air sup-
ply temperature from dropping too low during cool-
ing mode. If the supply air temperature sensor value
drops below this set point, the AHU Control applica-
tion will begin deactivating cooling stages to attempt
to keep the supply temperature above the set point.

13.10.3 Screen 3: Inputs
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Figure 13-5 - AHU Inputs Screen

1. The OCCUPANCY field will follow the HVAC

Zone's occupied/unoccupied state if the AHU is
associated with a Zone. If not a part of a zone,
enter the location of the occupied/unoccupied
output from the Time Schedul e you programmed
in Section 12.2, Time Schedules.

* Inthe“Controller” field, use the IED key to
select the name of the controller you are cur-
rently programming.

* Inthe“Application” field, use the key
to select the name of the Time Schedule
application you created for use as the occu-
pied/unoccupied schedule.

* Inthe“Output” field, pre$the key and
select “OUTPUT” from the list.

2. Enter the board and point address of the space
temperature sensor in the SPACE TEM P field.

3. Enter the board and point address of the return air
temperature sensor inthe RETURN TEMP
field.

4. Enter the board and point address of the supply
air temperature sensor in the SUPPLY TEMP
field.

5. If using damper control, enter the board and point
address of the mixed air temperature sensor in the
MIXED AIR TEMP field. Notethat if you are
using sensor control to control dampers, you do
not need to define this board and point address.

Options

SPACE HUMID If you will be using dehumidifica-
tion with this AHU, you will need to specify the
board and point address of the space humidity sensor.
By default, this definition points to the Indoor
Humidity input in Global Data (Section 9.6, Global
Data Setup). If you do not wish to use Global Datato

supply indoor humidity, press to change
the definition format to “Board:Point,” and enter the
board and point address of the humidity sensor.

OUTDOOR TEMP The Outdoor Temp input auto-
matically pointsto the OAT input in Global Data (see
Section 9.6, Global Data Setup). If you do not wish
to use Globa Datato supply outdoor air temperature,

press to change the definition format to

“Board:Point,” and enter the board and point address
of the outdoor air temperature sensor.

OUTDOOR HUMID Outdoor Humidity is only
really necessary in some strategies of AHU damper
control. By default, the Outdoor Humid input auto-
matically pointsto the Outdoor Humidity input in
Global Data (see Section 9.6, Global Data Setup). If
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you do not wish to use Global Datato supply outdoor
air humidity, press to change the defini-
tion format to “Board:Point,” and enter the board and
point address of the outdoor air humidity sensor.

OUTDOOR DEWPT Outdoor Dewpoint isonly
really necessary in some strategies of AHU damper
control. By default, the Outdoor Dewpt input auto-
matically points to the Outdoor Dewpt input in Glo-
bal Data (see Section 9.6, Global Data Setup). If you
do not wish to use Globa Datato supply outdoor air

dewpoint, press to change the definition
format to “Board:Point,” and enter the board and
point address of the outdoor air dewpoint sensor.

PHASE LOSS If you are using phase |oss protec-
tion for this AHU, you will need to enter the location
of the digital phase |oss checking device. By defaullt,
the Phase Loss input automatically pointsto the
Phase Loss input in Global Data (see Section 9.6,
Global Data Setup). If you do not wish to use Global
Datato supply phase loss checking, press
to change the definition format to
“Board:Point,” and enter the board and point address
of the phase loss device.

13.10.4 Screen 4: Outputs

2
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Figure 13-6 - AHU Outputs Screen

Required Steps

1. If the AHU has asingle-speed fan, enter the
board and point address of the single-speed fanin
the SS FAN OUT input definition.

2. |If the AHU has atwo-speed fan:

* Enter the board and point address of the low-
speed stageinthe TS FAN OUT 1 input def-
inition.

* Enter the board and point address of the

high-speed fan stage in the TS FAN OUT 2
input definition.

* Enter the board and point address of the fan
contactor inthe TS FAN CONTACT input
definition.

3. If the AHU has a variable-speed fan:

* Enter the board and point address of the out-
put on the variable-speed fan inverter that
will reset theinverter inthe VS INVTR
RESET input definition.

* Enter the board and point address of the
relay that will bypasstheinverter OFF in the
VSINVTR BYPASS input definition.

» Enter the 4A0 board and point address of the
variable-speed output in the VS FAN OUT -
PUT input definition.

4. If the AHU is controlling digital economizers,
enter the board and point address of the econo-
mizersinthe DIGITAL DAM PER input defini-
tion.

5. If the AHU is controlling analog economizers,
enter the 4A0 board and point address of the
economizersin the ANAL OG DAMPER input
definition.

13.10.5 Screen 5: Heat/Cool Setup
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Figure 13-7 - AHU Heat/Cool Setup

Options

The parameters on this screen affect how heating and
cooling stages are activated and deactivated during heating
and cooling mode. The default values chosen for all of
these fields should be sufficient for most installations;
however, if you wish to fine-tune your AHU'’s control
operation, you may choose to alter one or more of these
fields.
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Heat TR The heating throttling range (TR) deter-
mines how sensitive the AHU isto changesin the
space temperature. It roughly corresponds to the
number of degrees in between the set point and the
temperature bel ow the set point at which the heating
output will be operating at 100%. Small throttling
ranges result in larger responses to changes in tem-
perature, while larger throttling rangesresult in
smaller responses to temperature changes. It is rec-
ommended that this value stay at its default (3.0)
unless otherwise instructed by CPC.

Heat Min ON Time When a heating stage turns
ON, it must remain ON for an amount of time equal
to this set point, even if the AHU callsfor it to be
deactivated. By default, the Heat Min ON Timeis set
to one minute (0:01).

Heat Min OFF Time Thisissimilar to the Heat
Min ON Time explained above, except it keeps a
heating stage OFF for aminimum amount of time
after it is deactivated. By default, the Heat Min OFF
timeis set to one minute (0:01).

Heat Lockout EN If you are using summer/winter
mode operation on your AHU, you may choose to
lock out all heating stages when the AHU is operat-
ing in summer mode. To do this, change the value of
thisfield to “Yes.”

Cool TR Thisfield does the same thing as the Heat
TR explained above, except it applies to cooling.

Cool Min ON Time Thisfield doesthe same thing
as the Heat Min ON Time explained above, except it
appliesto cool stage activation.

Cool Min OFF Time Thisfield doesthe samething
asthe Heat Min OFF Time explained above, except it
appliesto cool stage deactivation.

Cool Lockout EN Thisfield doesthe samething as
the Heat L ockout EN field, except it locks out all
cooling stages when the AHU is operating in winter
mode.

2

13.10.6 Screen 6: Heat/Cool Stages
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Figure 13-8 - AHU Heat/Cool Sages

Required Steps

1. ForeachHEAT STAGE field onthis screen,
enter the board and point address of the appropri-
ately numbered heating stage. Define stage #1 as
HEAT STAGEL, stage#2 asHEAT STAGEZ2, etc.
Make sure the lowest numbered stages are all
reclaim stages.

2. For each COOL STAGE field on this screen,
enter the board and point addresses of the appro-
priately numbered cooling stage. Again, define
stage #1 as COOL STAGEL, and so on.

3. For each cooling stage, if afreeze status sensor is
present, enter its board and point addressin the
appropriately numbered EFEREEZE STAT field.

4. If using variable-speed fans, there will be four
sets of fields visible on the screen for specifiying
fan speed percentages for each stage during heat-
ing and cooling, as well as occupied and unoccu-
pied mode. Thefield setsarenamed VS Ht Oc &
Pct (for occupied heating mode), VSHt Un &
Pct (for unoccupied heating mode), VSCl Oc &
Pct (for occupied cooling mode), and VS Cl Un
S Pct (for unoccupied cooling mode). Each set
of fields will have 1-6 fieldsin it that correspond
to the heat or cool stagesyou have set up in the
AHU. Enter fan percentages for each one of these
stages in each of these fields.
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13.10.7 Screen 7: General Fan

2
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Figure 13-9 - AHU General Fan Setup

Required Steps

1. IntheHT Fan Mode Occ field, choose how the
fan will operate during occupied heating mode.
Choose “Auto” to activate the fan only when one
or more heating stages are active, “Always On”
to keep the fan always on, or “ Sum ON/Win
Auto” to use Auto during WINTER and Always
On during SUMMER.

2. IntheHT Fan Mode Uno field, choose how the

fan will operate during unoccupied heating mode.

3. IntheCL Fan ModeOcc field, choose how the
fan will operate during occupied cooling mode.

4. IntheCL Fan ModeUno field, choose how the
fan will operate during unoccupied cooling
mode.

Options

HT Fan Runon If you wish, you may program the
fan to run for afixed amount of time after the fanis
called to turn OFF during heating mode. To do this,
enter an amount of time (in hours:minutes:seconds
format) in thisfield.

HT Fan Start Dly If you wish, you may program a
delay period between when afaniscalled to turn ON
during heating mode and when the fan actually
begins operation. To do this, enter an amount of time
(in hours:minutes:seconds format) in this field.

CL Fan Runon Thistime setting serves the same
function asthe HT Fan Runon time, except it is used
during cooling mode.

CL Fan Strt DIy Thistime setting serves the same
function asthe HT Fan Strt DIy, except it is used dur-
ing cooling mode.

Fan Prf Fail En Thisfield enables or disablesfan
proof checking. If you have proof checking devices
for the AHU fan, select “Yes’ in thisfield. If not,
select “No.”

FAN PROOF IN Enter the board and point address
of the fan proof checking devicein thisfield.

Fan Pr Fail Dly Enter the amount of time a proof
checking device must read a proof failure beforeit is
considered “failed” in thisfield.

13.10.8 Screen 8: Adv Fan

This screen does not appear unless you are using two-
speed or variable-speed fans. The fields that appear on this
screen are different based on whether you have select
“Two-Speed” or “Variable-Speed” in Screen 1 (see Sec-
tion 13.10.1).

13.10.8.1 Two-Speed Fan Parameters
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Figure 13-10 - AHU Advanced Fan Setup - Two Speed

Required Steps

1. If thefanswill be Always On or are set to “ Sum-
mer ON, Winter Auto,” choose the speed you
wish for the fan to run in Occupied “aways on”
modeinthe TS Occ On Spd field. Choose either
“Low,” “High,” or “ Off.”

2. If thefanswill be Always On or are set to “ Sum-
mer ON, Winter Auto,” choose the speed you
wish for the fan to run in Unoccupied “always
on” mode in the TS Unocc On Spd field.

3. Enter the switch stage number to be used during
occupied heating modeinthe TSHT Oc Sw Sg
field. Refer to Section 13.3.2 for more informa-
tion about this set point.

4. Enter the switch stage number to be used during
unoccupied heating modeinthe TSHT Un Sw
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Sgfield. Refer to Section 13.3.2 for more infor-
mation about this set point.

5. Enter the switch stage number to be used during
occupied cooling modeinthe TSCL Oc Sw St
field. Refer to Section 13.3.2 for more informa-
tion about this set point.

6. Enter the switch stage number to be used during
unoccupied cooling modeinthe TS CL Un Sw
S field. Refer to Section 13.3.2 for moreinfor-
mation about this set point.

7. Enter the speed at which you want the fan to
operate during dehumidification inthe TS

Dehum Spd field.

Options

TS Fail SP Thisfield determines the fan speed at
which the AHU will operate when the AHU fails.
Choose either "Low," "High," or "Off" in this field.

TS Bypass SP The Bypass Speed is the speed at
which the fan will operate when the AHU isin
bypass mode (i.e. when the FAN BY PASS IN input
isON). Thefan will beforced to operate at this speed
until the FAN BYPASS IN input is switched OFF.

HI Relay States Thisfield determineswhich of the
two-speed fan inputswill be ON when the AHU calls
for the HIGH speed fan to be ON. The default set-
ting, “OFF-ON,” activates output TS FAN OUT 2
and deactivates TS FAN OUT 1. If you wish, you
may choose “ON-OFF” to activate TS FAN OUT 1
instead, or you may choose “ON-ON” to activate
both fan outputs.

Lo Relay States Thisfield determineswhich of the
two-speed fan inputswill be ON when the AHU
application calls for the LOW speed fan to be ON.
The default setting, “ON-OFF,” activates output TS
FAN OUT 1 and deactivates TS FAN OUT 2. If you
wish, you may choose “ OFF-ON” to activate TS
FAN OUT 2 instead, or you may choose “ON-ON”
to activate both fan outputs.

Off Relay State Thisfield determineswhich of the
two-speed fan inputs will be OFF when the AHU
application calls for the fans to be OFF. By default,
“OFF-OFF" turns both fan outputs off.

TS Start Speed When the AHU application calls
for an inactive fan to switch ON, it can be made to
operate at a user-defined Start Speed for a user-
defined Start Duration before continuing operation at
the speed called for by the AHU. If you wish to use
thisfeature, choose a start speed in thisfield, and
enter a non-zero start speed duration in the TS Start
Dur field.

2

TS Start Dur If you specified aLow or High start
speed inthe TS Start Speed field, enter the amount of
time you want the fan to operate at the start speed
before starting operation at the speed called for by
the AHU.

TS LoToHi Dly Enter the amount of time, if any,
you want the AHU to wait before switching from low
speed to high speed in thisfield.

TS HiToLo Dly Enter the amount of time, if any,
you want the AHU to wait before switching from
high speed to low speed in this field.

TS Try Other Sp If you are using fan proof check-
ing and one of the fan speeds has failed its proof
check, you may order the AHU application to use the
other fan speed until thefailure can be cleared. If you
want to enable this feature, set thisfield to “ Yes.”

13.10.8.2 Variable-Speed Fan Parameters
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Figure 13-11 - AHU Advanced Fan Setup - Variable

Required Steps
1. Enter theboard and point address of the relay that

closeswhen an dlarm occurs on theinverter inthe
VSALARM INPUT input definition.

2. If using an external switch or button to bypassthe
inverter OFF, enter the board and point address of
the bypass button or switch inthe VS INV
BYPASIN field.

3. Enter the minimum speed of the VSfan, in RPM,
inthe VS Min Speed field.

4. Enter the maximum speed of the V Sfan, in RPM,
in the VS M ax Speed field.

5. Enter therate, in RPMs per minute, that the
inverter increases fan speed inthe VS Incr Rate
field.
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6. Enter therate, in RPMs per minute, that the Control
inverter decreasesfan speed inthe V.S Decr Rate
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change the fail speed, enter a percentage from 0- Figure 13-12 - AHU Dehumidification Screen

100% in thisfield.

Required Steps

VS Bypass Spd By default, the fan operates at 0%
when the inverter is bypassed. If you wish to change
the bypass speed, enter a percentage from 0-100% in
thisfield.

VS Dehum Slow You may chooseto slow the VS
fan speed down during dehumidification mode. To
do this, enter the percentage that will be subtracted
from the fan speed when dehumidification is active
in thisfield.

VS Inv Retries Thisfield sets the number of times
the AHU will attempt to self-reset the inverter when
afailureis detected.

VS Inv Fail Act Thisfield determines how the
AHU will control the fans when the inverter has
failed. You may choose to have the fan OFF “All
Off” or ON “All On.”

VS Inv Rst Dly Enter the amount of time the
inverter will wait in between reset attempts in this
field.

VS Inv Fail Priority Thisfield setsthe priority
level of the alarm generated when the inverter has
failed. The default value, 20, represents a significant
alarm condition and should be sufficient for most

1. Enter the number of cool stagesthat will be made
available for dehumidification control inthe CL
Dehum Sagesfield. If you wish to use only a
desiccant wheel or other dehumidification device
and not cool stages, select “0” inthisfield.

2. |If adesiccant wheel or other dehumidification
deviceis present in thisAHU, enter “Yes’ in the
Dehum Dev Prant field.

3. Enter the number of reclaim heat stages that will
be made available for supplemental heating dur-
ing dehumidification in the ReclH TDehumSstgs
field.

4. Enter the number of auxiliary heat stagesthat will
be made available for supplemental heating dur-
ing dehumidification in the Aux Heat Dehum
field.

5. Enter the indoor humidity percentage that, when
exceeded during occupied mode, will start dehu-
midification in the DEHUM OCC field.

6. Enter theindoor humidity percentage that, when
exceeded during unoccupied mode, will start
dehumidification in the DEHUM UOQOC field.

systems. Options

VS Ramp Normally, when the AHU shuts the fan
down, thefan is ordered to immediately go to 0%. If
desired, you may set the VS Ramp field to “Yes’ to
have the AHU ramp the speed down slowly to zero
when shutting down.

13.10.9 Screen 9: Dehumidification

Dehum During Uno If you wish to disable dehu-
midification during unoccupied mode, change this
field valueto “No.”

No Dehum Reclaim If desired, you may disable
dehumidification if there are no reclaim heat stages
available for use as supplemental heat. To do this,
change the value of thisfield to “ Yes.”
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Dehum TR This parameter isthe throttling range
used by the proportiona (“P”) mode of the dehumid-
ification PID control loop.

Min Sup Dehum This set point is the lowest alow-
able supply air temperature during dehumidification.
If during dehumidification the supply air temperature
drops below this set point, stages will be shut down
to rai se the supply temperature.

Min Space Dehum This set point is the lowest
allowable space temperature during dehumidifica-
tion. If during dehumidification the space tempera-
ture drops below this set point, stages will be shut
down to raise the space temperature.

13.10.10Screen 10: OSS
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Figure 13-13 - AHU Optimum Sart/Sop Screen

Required Steps

1. Enter the maximum desired duration of the pre-
start timein the OSS M axPrestart field. A pre-
start period will never be longer than this set
point.

2. Enter the maximum desired duration of the pre-
stop time in the OSS M axPrestop field. A pre-
stop period will never be longer than this set
point.

3. TheOSS ComfortZonefield isa* dead band”
around the occupied set point (for pre-starts) or
unoccupied set point (for pre-stops) that signifies
the “ close enough” range of temperatures. If at
the end of a pre-start or pre-stop the temperature
is above or below the desired set point by 1/2 the
OSS ComfortZone total, the Zone will consider
the prestart or prestop successful. Enter the
desired ComfortZone in thisfield.

13.10.11Screen 11: Econ
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Figure 13-14 - AHU Economization Screen
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Required Steps
1. Enter the economization control strategy to use
when the AHU isis Summer Mode in the Sum
Econ M ethod field. See Section 13.4.1 for a
description of the options.

2. Enter the economization control strategy to use
when the AHU isin Winter Mode in the Win
Econ M ethod field. See Section 13.4.1 for a
description of the options.

3. If using analog economizers, enter the minimum
damper position to use during occupied and
unoccupied mode in the Occ Min Damper and
Unocc Min Dmpr fields.

4. If using any strategies that require enthalpy cal-
culation (specifically “Calculated”), enter the
maximum outdoor air enthal py value that will be
conidered favorable for economization in the
Econ Enth Stpt. When enthalpy is above this set
point, economization will be locked out.

5. If using any strategies that require a dewpoint set
point (specifically "Dewpoint" or "Dewpoint
Fail-Safe"), enter the maximum outdoor air dew-
point that is considered acceptable for econo-
mization in the Econ Dewpt Spt field.

Options

Econ Lock Temp When the outdoor air tempera
ture falls below this level, economization will be
locked out regardless of the strategy being used. If
you wish to use this feature, enter the desired temper-
aturein thisfield. Otherwise, leave thisfield set to
NONE.

Econ TR The Economizer TR field is the throttling
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range used by analog damper's PID control. The
Throttling Range determines the range of tempera-

2

Lo Ctrl Tmp Occ Enter thelow control tempera-
ture alarm set point for use during occupied modein

thisfield.

Hi Ctrl Tmp Unoc Enter the high control tempera-
ture alarm set point for use during unoccupied mode
in thisfield.

Lo Ctrl Tmp Unoc Enter the low control tempera-
ture alarm set point for use during unoccupied mode
in thisfield.

Hi Ctrl Alm Dly Enter the amount of time, in
hours:minutes:seconds format, the control tempera-
ture must be higher than the active high control tem-
perature set point before an alarm will be generated.

Lo Ctrl Alm Dly Enter the amount of time, in
hours:minutes:seconds format, the control tempera
ture must be lower than the active low control tem-
perature set point before an alarm will be generated.

Ctrl Tmp Alm Pri  Thisfield setsthe alarm priority
level for the high and low control temperature
alarms. The default value, 20, is a sufficient priority
- SEtPDi“t FS: CANCEL

TS T PR YN S for most installations. If adifferent priority is
l desired, enter it in thisfield.

Figure 13-15 - AHU Alarms Screen

tures around the mixed air temp, enthalpy, or dew
point set point across which the proportional ("P")
segment of the PID control varies from 0% to 100%.
Enter the desired range in this field.

13.10.12Screen 14: Alarms
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Diff Temp Sel If youwish to use differential aarms

Obtions (i.e. generating alarms when the difference between

Stpt Alrm Dly The Set Point Alarm Delay is a spe-
cia alarm feature that generates an darm if aheating
or cooling set point is not satisfied after a certain
amount of time after heating or cooling begins. The
timer begins counting when the first stage of heat or
cool comes on, and ceases counting when the heating
or cooling set point isreached. If thistimer exceeds
the duration specified in the Set Point Alarm Time
field, an alarm will be generated to warn of a possi-
ble heating or cooling problem.

Stpt Alm Pri Thisfield setsthe alarm priority level
for the set point alarm described in the Stpt Alrm Dly
field description above. The default value, 20, isa
sufficient priority for most installations. If a different
priority isdesired, enter it in thisfield.

Ctrl Alarm Enab The Control Alarm Enablefield
allows you to select whether or not you want to gen-
erate alarms when the control temperature (space
temperature) istoo high or too low. Selecting “Yes’
in thisfield will cause the screen to display the high
and low occupied and unoccupied aarm set point
fields. Selecting “No” hidesthese fields and disables
control temperature alarming.

Hi Ctrl Tmp Occ Enter the high control tempera-
ture alarm set point for use during occupied mode in
thisfield.

the supply temperature and another sensor lower than
a set point), choose the sensor whose value will be
compared to the supply temperature sensor.

» None (default) - No differential temperature
alarms will be generated.

 Control In - The AHU’s control temperature
will be compared to the supply temperature.

* Return - The AHU’sreturn air temperature
will be compared to the supply temperature.

» Mixed Air - The AHU’s mixed air tempera-
ture will be compared to the supply tempera-
ture.

Heat Alarm Diff Thisfield setsthe differential
alarm set point for use during heating mode. When
the difference between the supply temperature and
the sensor you chose in the Diff Temp Sel field is
lower than this set point, an alarm will be generated.

Cool Alarm Diff Thisfield setsthe differential
alarm set point for use during cooling mode. When
the difference between the sensor you chose in the
Diff Temp Sel field and the supply temperature is
lower than this set point, an alarm will be generated.

Diff Temp Dly Enter the amount of time a differen-
tial must be below the set point before an alarm will
be generated. Enter the time in hours:minutes format.

Software Setup
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Diff Alm Pri  Thisfield setsthealarm priority for the
differentia alarms. The default priority, 20, should
be sufficient for most installations. If a different pri-
ority is desired, enter it in thisfield.

Humid Alarm En If you wish to generate larms
based on high indoor humidity, set thisfieldto“Yes.”

Hi Hum Stpt Occ Enter the high humidity alarm
set point to be used during occupied mode in this
field.

Hi Hum Stpt Uoc Enter the high humidity alarm
set point to be used during occupied mode in this
field.

Hi Hum Alm Dly Enter the amount of time the
indoor humidity must be above the set point before
an alarm will occur. Enter the time in hours:min-
utes:seconds.

Hi Hum Alm Pri Thisfield sets the alarm priority
for the high humidity alarm. The default priority, 20,
should be sufficient for most installations. If adiffer-
ent priority is desired, enter it in thisfield.
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14 HVAC Zone Setup

14.1 Overview

AnHVAC zoneisacollection of up to sixteen rooftop
unitsor air handling units that work together to maintain
the same temperature and humidity throughout a particul ar
volume of space. The primary function of an HVAC zone
isto “manage” the operation of each individual HVAC
unit by providing the temperature set points that will be
used in Temperature Control. Zones are also responsible
for ordering HVAC units to dehumidify and determining
when outside air conditions are favorable to economize.

14.1.1 How Zones Work

A zoneisbuilt by first creating a Zone application in
the Einstein BX-300. Then, all HVAC unit applications
that will be apart of the zone must be connected with the
Zone application. This connection process is known as
association.

When arooftop unit or AHU isassociated with aZone,
the Einsteln automatically makes a series of 1/0O connec-
tions between the Zone application and the individual
ARTC or AHU application. From that point on, the Zone
is responsible for passing aong the following information
to the individua unit:

» The heating and cooling set pointsit will use
during occupied and unoccupied building
times,

» A command to operate in either occupied or
unoccupied mode (based on the Zone appli-
cation’s own time schedule input),

* Outdoor air and outdoor relative humidity
values,

» A signal to enable or disable economization
(based on the Zone application’s own econo-
mization checking method),

» A signal to begin or end dehumidification
(based on the Zone application’s own humid-
ity reading and dehumidification set point),

» A signal indicating the current season is
either SUMMER or WINTER,

» The combined zone temperature and zone
humidity (based on a combination of each
HVAC unit’s space temperature and space
humidity), and

14.1.2 Applications That May Be
Connected To Zones

Eimsleim

There are two different HVAC applications that may
be associated with aZone application: an ARTC applica-
tion, and an AHU application. The ARTC application
interfaces with the ARTC 1/0O network board that controls
rooftop units. AHU applications use input and output
points on the 1/0O network to control air handling units.

14.1.2.1 ARTCs

The ARTC isacontrol board on the Einstein’s 1/O net-
work that controls the operation of asingle rooftop HVAC
unit. This board has an on-board processor with numerous
inputs, relay outputs, and 0-10VDC analog outputs, and is
designed for controlling advanced rooftop units with a
large number of heat/cool stages, variable-position econo-
mizers, variable-speed fans, etc.

ARTC applications serve only two purposes: to act as
an interface between the user and the ART C processor,
and to allow communications between the ARTC board
and the Zone application. The ARTC depends on the Zone
application to provide temperature set points, dehumidifi-
cation and economization enabling, and other information.

The ARTC board also has the ability to act in stand-
alone mode without help from the Zone application. The
ARTC hasits own fallback temperature control strategy,
and even has a seven-day fallback occupancy schedule
that may be substituted when communications with the
Zoneislost.

14.1.2.2 AHUs

An AHU controls all aspects of an air handling unit,
including up to eight stages of auxiliary or reclaim heat,
six cooling stages, dehumidification, analog or digital
economization, and support for single-, two-, or variable-
speed fans.

Normally, since AHUs are designed to cover awide
area of space, AHU Control applications operate on their
own and are not associated with Zone applications (they
are large enough to be “zones’ within themselves). How-
ever, if desired, an AHU may be associated with aZone
application, which will allow the AHU to use the Zone's
Set points, occupancy state, summer/winter state, and
dehumidification and economization enabling.

14.2 Temperature Control

As mentioned, Zone applications do not “control” tem-
perature themselves. Zone applications simply pass along
the set points an HVAC unit will use, and the individual
unit isresponsible for controlling to the set point using its

Overview
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own temperature input.

The Zone application passes along eight different set
points, which are shown in Table 14-1. Of these set points,
the application receiving the set points will only use one
cooling and one heating set point. The pair the application
will useis determined by whether the current season is
SUMMER or WINTER and whether the building is
OCCUPIED or UNOCCUPIED (both of whichis supplied
by the Zone).

2

Cooling Heating

SUMMER COOL OCC | SUMMER HEAT OCC

SUMMER COOL UOC | SUMMER HEAT UOC

WINTER COOL OCC WINTER HEAT OCC

WINTER COOL UOC WINTER HEAT UOC

Table 14-1 - Possible Heating/Cooling Set Points

14.2.1

Each ARTC and AHU application has a space temper-
ature output that is equal to the unit’s current control tem-
perature. When associated with a Zone application, this
space temperature output is connected to one of sixteen
Zone Temperature inputs in the Zone application. These
sixteen inputs are then combined using a user-defined
combination method to yield the zone temperature.

Zone temperature provides an at-a-glance view of how
well the units within the zone are doing in heating and
cooling. If desired, zone temperature may also be used asa
temperature control input by one or al of the Zone's
HVAC applications.

Zone Temperature

14.3 Economizer Control

A Zone application is responsible for analyzing the
outsideair conditions and determining if the conditions are
favorable for bringing in outside air. If the air condition is
favorable, the Zone sends a signal to its assoicated HVAC
unitstelling them economization is OK. If not, it sendsa
signal to disable economization.

Itis up to the associated HVAC unit to process the
economization information and open the dampers.

14.3.1 Economization Enable

There are five possible ways a Zone application may
determine when conditions are favorable for economiza-
tion:

1. Enthalpy Switch - An enthalpy switch isadigita
device that is pre-set to detect when the tempera-
ture and humidity levels are favorable for econo-

mization. When the conditions are favorable, this
switch sends an OK (ON) signa to the Zone
application. Otherwise, the switch sendsa NOT
OK (OFF) signal.

2. Dew Point Set Point - A dew point probe mea
suring the dew point of the outside air is com-
pared to a set point. If the outside air dew point is
less than the set point, economization is enabled.
If it is higher than the set point, economization is
disabled.

3. Calculated Enthalpy - The Zone application cal-
culates the outside air enthalpy by reading the
value of arelative humidity sensor and an out-
door air temperature sensor. This calculated
entha py is compared to a set point. If the
enthal py islessthan the set point, economization
is enabled. If greater, economization is disabled.

4. Dew Point Fail-Safe - Thisis similar to method
#2, except an outdoor temperature sensor valueis
compared to the set point instead of a dew point
probe’'s value. This comparison is a poor substi-
tute for actual dew point readings and is recom-
mended for use as afail-safe only. When
possible, use humidity or dew point sensors.

5. Temperature Comparison - The AHU Control
application simply compares the temperature of
the inside air with the temperature of the outside
air. If the outside air is cooler than theinside air,
economization is enabled.

6. Invs. Out Enthalpy - This strategy requires
indoor and outdoor humidity sensors and also
indoor and outdoor temperature sensors. The
enthal py of the outdoor air is cal culated and com-
pared to the entha py of the indoor air. If the out-
door air enthalpy is less than the indoor air
enthal py, economization is enabled. Otherwise,
economization is disabled.

You may choose a different method for use in summer
and winter months. Also, an aternate method may be
specified that will be used as a fail-safe when the primary
method is not available (due to sensor failure, etc.).

14.3.2 Effect of Enabling Econo-
mization

Both ARTC and AHU applications support the use of
both two-position (digital) and variable-position (analog)
economizers. Digital economizers, when enabled, behave
like afirst stage of cool. When anal og economizers are
enabled, the ARTC or AHU will modulate the opening
percentage of the dampers based on its own mixed air tem-
perature measurements.
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14.4 Dehumidification
Control

A Zone application is responsible for reading the rela
tive humidity level within the zone, comparing it to a
dehumidification set point, and sending a command to
dehumidify when the humidity is above the set point.

Once the zone humidity level rises above the set point,
dehumidification will be activein all the Zone applica-
tion’s associated HVAC units until the indoor relative
humidity falls below the set point minus the dehumidifica-
tion hysteresis value. An example of thisisshownin Fig-
ure14-1.

Eimsleim

100%4—

DEHUM SET POINT

DEHUM-OFF O
DEHUM HYSTERESIS

Relative Humidity (%)

o
S

Time (s)
26512040

Figure 14-1 - Dehumidification Set Point Control

The need for dehumidification may also be determined
by adigital humidistat. In this case, dehumidification is
active only when the humidistat input is ON.

14.4.1 The Zone Humidity Input

Note that unlike Zone Temperature, which has sixteen
inputs that combine into a single value, Zone Humidity is
designed to be provided by a single input. However, there
may be some instances where one or more relative humid-
ity sensors exist within a zone (such as an installation
where each ARTC has its own humidity sensor for usein
stand-alone mode). If you have multiple humidity sensors
in azone and you wish to combine these humidity sensor
valuesto calculate Zone Humidity, use an Analog Com-
biner application to make the combination, and tie the
Zone application’s Zone Humidity input to the output of
the combiner. Refer to Section 30 for Analog Combiner
application programming instructions.

14.4.2 Effect of Enabling Dehu-
midification
When a Zone application determines that dehumidifi-

cationis needed, it sends an ON signal to all its associated
controllers, signaling them to begin dehumidification. Itis
up to theindividual ARTC or AHU to perform the dehu-
midificiation.

14.4.2.1 ARTCs

Once the ARTC application acknowledges the signal
to begin dehumidification, it will search its outputsfor a
dehumidification device. If one is configured, this device
will be turned on. Afterwards, cool stageswill be cycled
ON (up to a user-defined maximum number of stages)
until all stagesare ON or until the Zone application signals
dehumidification is complete. When dehumidification is
complete, the stages will cycle OFF followed by the dehu-
midification device.

14.4.2.2 AHUs

AHUs use a special dehumidification algorithm based
on the Proportional loop in PID control (see Appendix B).
When dehumidification is enabled by the Zone applica
tion, the AHU application will activate a percentage of its
total cool stage capacity, the amount of which depends on
how close the current relative humidity is to the set point.
See Section 23, Air Handling Unit Setup, for moreinfor-
mation.

14.5 Optimum Start/Stop
(OSS)

OSS applies only to Zone applications that use a
time schedule to change occupancy states. Overrides
initiated by the digital BYPASS TO OCC or BYPASS
TO UNOCC inputswill not initiate pre-starts or pre-
stops.

Optimum Start/Stop (OSS) is a feature that works
alongside the Zone application’s occupied and unoccupied
temperature control modes. OSS takes control of heating
and cooling several minutes before the Zone application is
scheduled to change occupancy states, and prepares the
areafor the upcoming change in set points. As aresult,
when the occupancy state changes, the temperature will be
comfortably within the range of the new set point.

Figure 14-2 shows an example of how pre-starts and
pre-stops work in a heating application. From unoccupied
mode, the pre-start period ramps the temperature up
slowly so that when the scheduled change from unoccu-
pied to occupied mode occurs, the temperature will
already be at or near the occupied heating set point. Dur-
ing the pre-stop, which occurs before the Zone application
goes from occupied to unoccupied mode, heating is sus-

Dehumidification Control
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pended and the temperature is allowed to “coast” down to
the unoccupied set point.

2

OCCUPIED
SET POINT

UNOCCUPIEDL .
SET POINT|

pFEsQRT
OCCUPIé D
PRE. sm/P<c/ OAST)

26512036

Figure 14-2 - Diagram of Pre-Sart and Pre-Sop Operation
Intelligent Pre-Starts and Pre-Stops

0SS is designed to handle pre-starts and pre-stopsin
the most energy-efficient manner possible. Every time a
pre-start or pre-stop occurs, OSS measures the amount of
timeit takesto bring the temperature from the previous set
point to within the “comfort zone” of the new set point (a
user-defined range of values above and below the set point
within which the temperature is considered acceptable).
Thisduration is used to determine the average rate of tem-
perature change, called the K-factor.

The K-factor is stored in the memory along with the
average value of the outdoor air temperature during the
pre-start or pre-stop. Over time, collected K-factor data
will be sorted and combined into atable. Asaresult, by
constantly observing and recording the results of previous
pre-starts and pre-stops, OSS will be ableto intelligently
guess how much time a pre-start or pre-stop mode should
last based on the outside temperature.

AHU Control keepstrack of three different kinds of K-
factors:

» Heat K-factor - used to guess pre-start dura-
tionsfor AHUs operating in heating mode.

» Cool K-factor - used to guess pre-start dura-
tionsfor AHUs operating in cooling mode.

» Coast K-factor - ameasurement of the
change in temperature when no heating or
cooling is active. Thisis used to determine
pre-stop durations for both heating and cool -
ing AHUs.

14.6 Losing Contact With
Zone Applications

When an ARTC or AHU loses contact with the Zone
application to which it was assigned, it is forced to operate
in Stand-Alone Mode. Each of the different applications
have different stand-al one capabilities.

14.6.1 Stand-Alone ARTCs

The ARTC uses its own occupied and unoccupied
heating and cooling set points when it operates in Stand-
Alone Mode. These values are programmed through the
ARTC application and stored in the memory onthe ARTC
board itself. During Stand-Alone Mode, the ARTC usesits
space temperature sensor value as the control input.

The ARTC aso has a seven-day fallback occupancy
schedule that it may use to determine occupied or unoccu-
pied building status. Different times may be programmed
in the ARTC application for Sunday through Saturday.
Holiday scheduling is not supported.

Economization control is available if the sensor pro-
viding the economization checking is connected to an
input on the ARTC. Otherwise, economization is disabled.

Asit does in temperature control, the ARTC stores its
own occupied and unoccupied dehumidification set points.
If the ARTC hasits own humidity sensor, it will continue
dehumidification using the stored fallback set points.

14.6.2 Stand-Alone AHUs

Since no specialized board exists that controls AHUS,
itisunlikely an AHU will lose communication with a
Zone application (since both applications exist within the
same Einstein). It is still possible for aZone application to
malfunction and/or send bad sensor val uesto an associated
AHU. The AHU reactsto these failures by using its own
fail-safe measures.

14.7 Assigning ARTCs and
AHUs to Zones

ARTCs and AHUs are assigned to Zone applications
using the RTC <-> Zone Association Screen (Figure 14-

3). To access this screen, press B ollowed by 2

call up the Application Configuration Menu, and pressn
to choose the RTC <-> Zone Association item.
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12:58 THIS CTRL — B:8 HEH: 1731: 1461 8-13-97
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RTC <--> AHU Zone Association
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RT:64:803 LON
RT:64:884 LOH
RT:64:885 LOH
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AHU ZOHEBL
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Fl: SETUP_RIC
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F6: ALARMS F7: LOOK UP FB: ACTIONS F9: HOME F18: BACK

Figure 14-3 - RTC - Zone Association Screen

The RTC <-> Zone Association screen listsall AHUs
and ARTCsthat are set up on the current Einstein. To
make an association, move the cursor to the Zone field of
the RTC you wish to associate, and press or 8
until the desired zone name appears.

From this screen, you may also choose to jump to the
Setup Editor to configure an individual AHU, ARTC, or
Zone application by using the SETUP RTC/AHU key

(IEB) or the sSETUP ZONE (EEB) key.

14.8 HVAC Zone Properties

14.8.1 Screen 1: General

18:11:26 THIS.@1.1 - 1:1 B83-85-81
o Il Press Shift Fx keys to select Tabs 'Sx
ALARM: P Shift Fx ki 1 Tabs 'Sx’ 18 FAILS

|51:_General §2: Setpoints [53: Inputs

$6: Op Strt/Stp|S7: Dehum [s8: Econ |s9: Demana
HUAC Zones: HUAC ZOHE@1

[S4: Temp Inputs[ss:
[s1@: MORE

[Generall Value]
Name :
Long Hame

Zone Temp Comh : AVERAGE

Alt ZoneTmp Cmh: AVERAGE

© 3
Fi: PREV TaB__ [F2: NEXT TaB |F3: EpiT |
F6: ALARMS F7: STATUS F8: ACTIONS |[Fo: HomE  |Fi@: Back

[Fa:  |FS: caNCEL

Figure 14-4 - HVAC Zone General

Required Steps
1. Enter aname for the HVAC Zone in the Name

field.

2. IntheZoneTemp Comb field, enter the strategy
you wish to use to combine the Zon€e' s associated
AHU and ARTC space temperaturesinto asingle
“zone temperature” value. Choose one of the four
combination strategies below:

» AVG - the average of all space temperature
inputs.

* MIN - the lowest space temperature sensor
value will be used as the zone temperature.

* MAX - the highest space temperature sensor
value will be used as the zone temperature.

» FIRST - the lowest numbered Zone Temp
input that is defined and returning avalid
temperature value will be used as the zone

temperature.
Options
Long Name If desired, enter alonger name or

description for this zone in the Long Name field.
14.8.2 Screen 2: Setpoints

18:12:19 THIS.@1.1 - 1:1 B83-85-81
o B Press Shift Fx keys to select Tabs 'Sx
ALARM: P Shift Fx ki 1 Tabs 'Sx’ 18 FAILS

§1: General [S2: Setvoincs | EERIETNSAE] [S4: Temp Inputs[ss:
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HVAC Zones: HVAC ZONEBL

S tpo i s Vol uc]

SUMMER HEAT OCC:
SUMMER HEAT UOC: 61.0
SUMMER COOL OCC: 73.0
SUMMER COOL UOC: 81.0
WINTER HEAT OCC: 70.0
WINTER HEAT UOC: 61.0
WINTER COOL OCC: 73.0
WINTER COOL UOC: 81.0
DEHUM 0CC : 70.0
DEHUM UHOCC : 20.0

8. 8 ed temp setpoint
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F6: ALARMS F7: STATUS F8: ACTIONS |[Fo: HomE  |Fi@: Back

l |
Figure 14-5 - HVAC Zone Setpoints

Required Steps

Enter valuesfor all the heat, cool, and dehumidifica-
tion set points listed below.

SUMMER HEAT OCC Inthisfield, enter the set
point that will be used for heating during occupied
summer mode. If you wish to set up an input to sup-
ply this set point, use the Edit function key to change
the definition format, and enter the location of the
analog input that will supply the set point value.

SUMMER HEAT UOC Inthisfield, enter the set
point that will be used for heating during unoccupied
summer mode. If you wish to set up an input to sup-

HVAC Zone Properties
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ply this set point, use the Edit function key to change
the definition format, and enter the location of the
analog input that will supply the set point value.

SUMMER COOL OCC Inthisfield, enter the set
point that will be used for cooling during occupied
summer mode. If you wish to set up an input to sup-
ply this set point, use the Edit function key to change
the definition format, and enter the location of the
analog input that will supply the set point value.

SUMMER COOL UOC Inthisfield, enter the set
point that will be used for cooling during unoccupied
summer mode. If you wish to set up an input to sup-
ply this set point, use the Edit function key to change
the definition format, and enter the location of the
analog input that will supply the set point value.

WINTER HEAT OCC Inthisfield, enter the set
point that will be used for heating during occupied
winter mode. If you wish to set up an input to supply
this set point, use the Edit function key to change the
definition format, and enter the location of the anal og
input that will supply the set point value.

WINTER HEAT UOC Inthisfield, enter the set
point that will be used for heating during unoccupied
winter mode. If you wish to set up an input to supply
this set point, use the Edit function key to change the
definition format, and enter the location of the anal og
input that will supply the set point value.

WINTER COOL OCC Inthisfield, enter the set
point that will be used for cooling during occupied
winter mode. If you wish to set up an input to supply
this set point, use the Edit function key to change the
definition format, and enter the location of the anal og
input that will supply the set point value.

WINTER COOL UOC Inthisfield, enter the set
point that will be used for cooling during unoccupied
winter mode. If you wish to set up an input to supply
this set point, use the Edit function key to change the
definition format, and enter the location of the analog
input that will supply the set point value.

DEHUM OCC Thisvalueisthe dehumidification set
point that will be used when the Zone is operating in
occupied mode.

DEHUM UNOCC Thisvaueisthe dehumidifica-
tion set point that will be used when the Zoneis oper-
ating in unoccupied mode.

2

14.8.3 Screen 3: Inputs

18:12:24 THIS.@1.1 - 1:1
o B Press Shift Fx keys to select Tabs 'Sx
ALARM: P Shift Fx ki 1 Tabs 'S:

83-85-081
18 FAILS

§1: Genera 1 [s2: Setpoints |[CEFEBTVOICFENNNNNS4: Tenp Inputs|SS:
§6: Op Strt/Stp|S7: Dehum $8: Econ §9: Demand [s1@: MORE
HVUAC Zones: HVAC ZONEBL
Control Lex]

OUTDOOR TEMF
OUTDOOR HUMID

: [N : GLOBAL DATA
: THIS.®1i.1:GLOBAL DATA
OUTDOOR DEWPT :
ZOME HUMIDITY : THIS.01.1:GLOBAL DATA  :IHDOOR HUM OUT
ENTHALPY 0K :

OCCUPARCY

BYPASS TO OCC :

BYPASS TO UHOCC:

:0AT OUT
:OUTDOOR HUM OUT

Fi: PREY TAE

F6: ALARMS F7: LOOK UF F8: ACTIONS F18: BACK

Figure 14-6 - HVAC Zone Inputs

q1% input
[Fa:  |FS: caNCEL
[F5: Home

Required Steps
1. Inthe OCCUPANCY input definition, enter the
location of the Time Schedule output that will
supply this HVAC Zone with occupied and unoc-
cupied building times.
* Press and choose the name of the cur-
rent Einstein BX in the Controller field.

* Press and choose the name of the Time

Schedul e application to be used in the Appli-
cation field.

* Inthe Qutput field, pre$ and choose
“OUTPUT” from the Look-Up Table.

2. TheHVAC Zone application assumes you have
an outdoor temperature and outdoor humidity
sensor configured in Global Data. If thisistrue,
you do not need to change the values of the
OUTDOOR TEMP and OUTDOOR
HUM 1D fields. If you do not wish to use Global
Datafor these inputs, define these input defini-
tions with the board and point addresses of the
outdoor temperature and/or outdoor humidity
sensors. Press to change the format
of each definition to Board:Point before doing
this.

3. If youareusing ahumidistat (digital humidity
sensor) instead of an indoor analog humidity sen-
sor for use in dehumidification control, enter the
board and point address of this sensor in the
HUM IDISTAT field. In order to make this field
appear on this screen, press+ to navi-
gate to the Dehum screen, and select “Humidis-

14-6 * Einstein BX I&0 Manual

026-1602 Rev 3 4-11-01



tat” in the Humid Snsr Type field. Then, press
& to return to the Inputs screen.

Options

OUTDOOR DEWPT If an outdoor dewpoint probe
isrequired for this system, enter the board and point
address of the dewpoint probe in this definition.

ZONE HUMIDITY Thisinput is connected to the
Global Data application’s “INDOOR HUM OUT”
output.

ENTHALPY OK Thisinput isvisible only when
"Enthalpy Switch" is selected asasummer, winter, or
aternate economization checking method. Enter the
location of the enthal py switch that will be used for
enabling economization in this field.

BYPASS TO OCC Thisinput isused to bypassthe
Zone and all of its associated controllers to "occu-
pied." When this output is ON, the Zone application
will bypass itself and all associated RT-100s and
ARTCs to occupied, regardless of the value of the
OCC STATE input. When this output is OFF, the
bypass will not bein effect.

If both the Bypass to Unocc and the Bypass to Occ
inputsare ON at the sametime, Bypassto Unocc will
always take priority.

BYPASS TO UNOCC Thisinput isused to bypass
the Zone and all of its associated controllers to
"unoccupied." When this output is ON, the Zone
application will bypassitself and all associated RT-
100s and ARTCs to unoccupied, regardless of the
value of the OCC STATE input. When this output is
OFF, the bypass will not be in effect.

If both the Bypass to Unocc and the Bypass to Occ
inputsare ON at the same time, Bypass to Unocc will
always take priority.

Eimsleim

14.8.4 Screen 4: Temp Inputs
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Figure 14-7 - HVAC Zone Temp Inputs

ZONE TEMP Thesixteen Zone Temp inputs receive
the space temperature values from each of its associ-
ated controllers. Each Zone Temp input is automati-
cally connected to one of the SPACE TEMP OUT
outputs of an RT-100, ARTC, or AHU in the zone.
The Zone Temp inputs are then combined into a sin-
gle zone temperature using the combination method
defined in the Zone application.

14.8.5 Screen 6: Op Strt/Stp
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Figure 14-8 - HVAC Zone Op Sart/Sop

Required Steps
1. Select the mode of Optimum Start/Stop you wish
to use for ARTCs and AHUs that are part of this
zone. Thisfield determines the type of Optimum
Start/Stop that will be used by the Zone. There
are four options:

* None - No OSS will be used.

HVAC Zone Properties
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* Sart/Sop - The Zone application will use
both pre-starts and pre-stops.

* Sart - The Zone application will use pre-
starts only.

* Sop - The Zone application will use pre-
stops only.

2. Enter the maximum desired duration of the pre-
start timein the OSS M axPrestart field. A pre-
start period will never be longer than this set
point.

3. Enter the maximum desired duration of the pre-
stop time in the OSS M axPrestop field. A pre-
stop period will never be longer than this set
point.

4. The OSS ComfortZonefield isa*“dead band”
around the occupied set point (for pre-starts) or
unoccupied set point (for pre-stops) that signifies
the “close enough” range of temperatures. If at
the end of a pre-start or pre-stop the temperature
is above or below the desired set point by 1/2 the
OSS ComfortZone total, the Zone will consider
the prestart or prestop successful. Enter the
desired ComfortZone in this field.

14.8.6 Screen 7: Dehum

2
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be used. If you select this option, press

E3-& navigate back to the Inputs
screen, and enter the board and point of the
humidistat you wish to use.

Advanced Options (press F8 + Q to edit)

Dehum Hyst The Dehum Hyst is the number of
percentage points bel ow the currently active dehumidifica-
tion set point the relative humidity must go in order to end
dehumidification mode.

14.8.7 Screen 8: Econ
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Figure 14-9 - HVAC Zone Temp Inputs

Required Steps

1. If any AHU or ARTC on this Zone will be duing
dehumidification, choose the type of humidity
sensor that will control dehumidification in the
Humid Sensor Type.

» Humidity (default) - An anaog indoor
humidity sensor will be used.

» Dewpoint - A dewpoint probe will be used.
» Humidistat - A digital humidity sensor will

Figure 14-10 - HVAC Zone Econ Screen

Required Steps

1. Enter the economization control strategy to use
when the Zone is is Summer Mode in the Sum
Econ M ethod field. See Section 14.3.1 for a
description of the options.

2. Enter the economization control strategy to use
when the Zone isin Winter Mode in the Win_
Econ M ethod field. See Section 14.3.1 for a
description of the options.

3. Enter the backup economization control strategy
to be used if the box cannot use either the Sum_
Econ M ethod or Win Econ M ethod. See Sec-
tion 14.3.1 for a description of the options.

4. If using any strategies that require enthalpy cal-
culation (specifically “Calculated”), enter the
maximum outdoor air enthal py value that will be
conidered favorable for economization in the
Econ Enth Spt. When enthalpy is above this set
point, economization will be locked out.

5. If using any strategies that require a dewpoint set
point (specifically "Dewpoint" or "Dewpoint

14-8 ¢ Einstein BX I&0 Manual
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Fail-Saf€e"), enter the maximum outdoor air dew-
point that is considered acceptable for econo-
mization in the Econ Dewpt Spt field.

6. Enter the outdoor air humidity level above which
all economization will be locked out in the M ax

Eimsleim

heating set points. When this input is OFF, the Zone
application will not apply the Secondary Demand
Bump value to the set points.

14.8.9 Screen 10: Stand Alone

OA Hum field.
14.8.8 Screen 9: Demand
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Figure 14-11 - HVAC Zone Demand Screen

Options

KW Load Enter thetotal KW load of all devices con-
nected to the Zone application in thisfield. This
valueisused as areference for power monitoring and
demand limiting.

Pri Demand Bump The Primary Demand Bump
valueis the amount that will be added to the cooling
set points and subtracted from the heating set points
when the Pri Demand Shed input is ON.

Sec Demand Bump The Secondary Demand
Bump value is the amount that will be added to the
cooling set points and subtracted from the heating set
points when the Sec Demand Shed input is ON.

PRI DEMAND SHED Thisinput isused to modify
all heating and cooling set pointsin such away asto
save energy. When thisinput is ON, the value
entered in the Primary Demand Bump field will be
added to all cooling set points and subtracted from all
heating set points. When this input is OFF, the Zone
application will not apply the Primary Demand
Bump value to the set points.

SEC DEMAND SHED Thisinput isused to modify
all heating and cooling set pointsin such away asto
save energy. When thisinput is ON, the value
entered in the Secondary Demand Bump field will be
added to all cooling set points and subtracted from all
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Figure 14-12 - HVAC Zone Sand Alone Settings

Options

FB Temp Stpt The Fallback Temperature Set Point
is sent to the Zone application's associated RT-100s
and ARTCs for use as the control set point in stand-
alone mode. When arooftop control board loses
communications with its Zone application, the roof-
top board takes the last valid sent value of the Fall-
back Temperature Set Point and usesit as the control
set point.

FB Dehum Stpt The Fallback Dehumidification
Set Point is sent to the Zone application's associated
RT-100s and ARTCs for use as the control dehumidi-
fication set point in stand-alone mode. When aroof-
top control board loses communications with its
Zone application, the rooftop board takes the last
valid sent value of the Fallback Dehumidification Set
Point and uses it as the control set point.

HVAC Zone Properties
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15 ARTC Control

This section provides complete information on the
ARTC rooftop controller board and how it works along-
side the Einstein to control heating, cooling, and other sys-
tems within rooftop HVAC units.

15.1 Introduction

The Einstein BX controls rooftop HVAC units by
using a specid kind of control board called the Advanced
Rooftop Controller (ARTC). The Einstein groups ARTCs
together in zones as described in Section 14, HVAC Zone
Setup. All ARTCs within azone share the same control set
points and work together to keep the temperaturesin the
zone within the specified set point range.

15.2 Hardware Overview
15.2.1 The ARTC

Eimsleim

LEGEND
1| Termination Resistance Jumpers 8| Output Connections (8 places)
2| LED Power Indicator 9| Input Connections
3] I/0 Network Connection 10| Analog Outputs
4| Fail-Safe Dip Switch 11| Input Type Dip Switch
5| LED Output Indicators 12| Power Output Connection
6| Network Address Rotary Dials 13| AC Power Input Connection
7| Relay Output Fuses (under cover) 14| 4A0 Enable Jumper (JU4)
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Figure 15-1 - The Advanced Rooftop Controller Board

The Advanced Rooftop Controller (ARTC) (P/N 810-
3060), shown in Figure 15-1, is a stand-alone version of
the 810 board, and is used to control rooftop HVAC units.
The ARTC controls al functions of the HVAC rooftop
control based on set points established within the Einstein.
Because the ARTC is configured with a Random Access
Memory (RAM) chip, microprocessor, and flash memory,

it can continueto perform al controlling functions even
when communication to the Einstein islost. Furthermore,
this same configuration allows the controller to download
the most recent control set points to the Einstein after
communication is reestablished.

Similar to the Einstein, the ARTC has various memory
chipsthat are preprogrammed with default set points. The
ARTC iscapable of operating arooftop unit as soon as the
ARTC has been wired to an RTU and a single space tem-
perature probe. Set points may be altered at any time from
the hand-held terminal and are valid until a connection be-
tween the ARTC and Einstein is made.

The ARTC monitorsinput data from sensors connected
directly to it, and can receive additional input data routed
through the Einstein from sensors connected to other
ARTCsor input boards.

15.3 Software Overview

15.3.1
trol

Introduction to Zone Con-

ARTCs are designed to be grouped together in zones.
Zones are groups of ARTCs and/or AHU (air handling
unit) applications that share the same heating, cooling, and
dehumidification set points, aswell as other control
parameters. The primary purpose of zone control isto
maintain a specific temperature and humidity level
throughout a wide area using multiple rooftop units.

When an ARTC board is set up on the network, a con-
trol application is created in the Einstein for each board.
These applications are called Rooftop Control applica
tions. Each of the Rooftop Control applications has its
own control inputs and outputs, and controls all of the sys-
tems of a single board. For zone control, a Zone applica-
tion is created, and one or more of the Rooftop Control
applications are assigned to the zone.

In general terms, it is best to think of the relationship
between Zone applications and Rooftop Control applica
tions as amaster-slave arrangement. Each Rooftop Control
application does most of the work to keep its own environ-
mental conditions within the range specified by its master.
The “master” tells each slave what conditions must be
met.

15.3.2 Temperature Control

In its most basic form, Temperature Control in a Roof-
top Control application simply reads the ARTC space tem-
perature input value, compares it to the active heating or

Introduction
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cooling set point, and activates or deactivates heating or
cooling stagesin an effort to satisfy the set point.

The majority of user setup that must be done in Tem-
perature Control involves defining different set pointsin
the Zone for use in occupied, unoccupied, summer, and
winter modes, and setting up the operating characteristics
of the heating and cooling stages.

15.3.2.1 Set Points

There are two active set pointsin an Rooftop Control
application: a cooling set point and a heating set point
(both of which are supplied by the Zone application).
When the input rises above the cooling set point, cooling
mode begins, and when the input falls below the heating
set point, heating mode begins.

Rooftop Control applications use PID control to vary
the output of heating and/or cooling devices based on the
value of the input in relation to the set point, and also
based on the specified throttling range. Refer to Appendix
B for more information on PID control.

Unlike normal PID loops that assume a 50% output is
required to keep the temperature stabilized on the set
point, AHUSs strive to stabilize the temperature on the set
point with the output at 0%. Thus, when the temperature
goes below aheating set point or above a cooling set point,
the heating or cooling outputs climb from 0% to 100% as
determined by the throttling range (see Figure 15-2).

2

100%

OUTPUT

\HEATING
0% SET POINT

3

COOLING ;|

SET POINT TEMPERATURE

Cooling Proportional Range
(100% / Throttling Range)
26512034

I
Heating Proportional Range
(100% / Throttling Range)

Figure 15-2 - Example of Dual Flex Loop PID Control

15.3.2.2 Staged Outputs

Asmentioned before, Rooftop Control applications
use PID to control temperature. This means that the result
of the comparison of the control input and the active set
point is an output percentage from 0-100%. If the rooftop
unit has multiple heating and/or cooling stages, the Roof-
top Control application interprets the PID output percent-
age as apercentage of the total heating or cooling capacity.
In other words, a28% output in heating mode corresponds
to 28% of the total heating stages.

The Rooftop Control application always rounds up
when determining how many stages should be on; for
example, if there are four heating stages, there will be one
stage on from 0-25%, two stages on from 25-50%, three
stages on from 50-75%, and four stages on from 75% to

100%. If only one stage is present, this stage will be ON
whenever the percentage rises above 0%.

The Rooftop Control application always activates
stages sequentially, beginning with stage 1, and continuing
with stages 2, 3, and so on. Likewise, stages are deacti-
vated in reverse order, beginning with the highest num-
bered active stage, and ending with stage 1.

Heating and cooling stages may be set up with on and
off delays as well as minimum ON and OFF times.

15.3.2.3 Unoccupied Hysteresis

When the Zone receives an indication that the building
is unoccupied, the Rooftop Control applications change
from the PID method described previously and use simple
ON/OFF control of the heating and cooling outputs.

Rooftop Control applications in unoccupied mode
make use of a hysteresis value to form arange of tempera-
ture values across which the heating and/or cooling will be
applied. As shown in Figure 15-3, when the temperature
drops to the Unoccupied Heating Setpoint or rises to the
Unoccupied Cooling Setpoint, the heat or cool outputs go
to 100% ON. They remain in this state until the tempera-
ture rises above the heating setpoint plus the hysteresis, or
below the cooling set point minus the hysteresis, at which
time the outputs will go to 0% ON.

HYSTERESIS

100% %

]
]
]
]
i
]
]
0% I TEMPERATURE

| !
HEATING COOLING
SET POINT SET POINT

OUTPUT

26512035

Figure 15-3 - Unoccupied Hysteresis Mode
15.3.3 Fan Control

The ARTC boards support control of one single-speed
fan stage, alow- and a high-speed fan stage (i.e. two-
speed fan control), or a variable-speed fan. The fans may
be controlled in one of three ways:

» Continuous - The fan is always on, even
when the Rooftop Control application is not
in heating, cooling, or dehumidification
mode.

» Auto - The fan is only on when the Rooftop
Control application isin heating, cooling, or
dehumidification mode.

* Summer ON, Winter Auto - This mode
allows the fan to operate in Continuous
mode during the summer months and in
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Auto mode during the winter months.

If desired, activation and deactivation delays may be
set up for the Rooftop Control application for both heating
and cooling mode.

15.3.4 Humidity Control

Unlike Temperature Control, Humidity Control is han-
dled entirely by Zone applications. A Zone application
typically has a single humidity sensor, humidistat, or dew-
point probe input that measures relative humidity or dew-
point for the entire zone. If the zone determines that
dehumidification is necessary, it notifies all Rooftop Con-
trol applications in the zone to begin dehumidification.

Rooftop Control applications dehumidify by using
cool stages or auxiliary outputs that are configured on the
ARTC as dehumidification devices. When the command
to begin dehumidification isreceived, the Rooftop Control
units begin by cycling on the dehumidification output (if
available) or a cool stage. After a programmed delay, if
dehumidification is still necessary, anew stage of cool will
cycle ON. The Rooftop Control applications will continue
cycling cool stages ON in this manner until 100% of its
dehumidifying capacity is active (or until the set point is
met). Once the set point is met, the stages will cycle OFF.

You may choose the number of cool stages that will be
made available for dehumidification.

15.3.5 Economization

Economizer dampers on rooftop HVAC units are used
to bring outside air into the building for use in cooling.

Before economization may occur, the Zone application
must determine when the outside air conditions are favor-
able for economization. If economizationis OK, it sends
an ENABLE signd to its Rooftop Control applications.
For aslong as the ENABLE signal lasts, Rooftop Control
applicationstreat the economization dampersasif they are
preliminary cool stages; if cooling is needed, the dampers
will open and economization will begin. If more cooling is
needed, the cooling stages would then cycle on as normal.

15.3.6 Curtailment

Some power companies offer curtailment programs
that allow participating stores to disabl e user-defined loads
during peak power timesin return for discounts on utility
rates. Curtailment isSNOT handled by the Zone application

-- itishandled by individual Rooftop Control applications.

If you are participating in a curtailment program, the
power company will supply you with adigita curtailment
device that must be connected to the CURTAILMENT IN
input in Einstein Global Data (see Section 9.6, Global
Data Setup).

To set up curtailment in the Rooftop Control applica

Eimsleim

tion, you must designate which specific heating and cool -
ing stages will be subject to curtailment.

When the power company sends a curtail command
(i.e. the value of the curtailment device switchesto
“CLOSED"), al stages that are set up to be curtailed will
be shut off and locked out.

Fan control is not directly affected by acall for curtail-
ment. The rooftop unit fan will still run at aspeed based on
the number of active, non-curtailed stages (or, if using
modulated outputs, the curtailed modulating percentage).
If this causes the fan to slow down or shut off during cur-
tailment, there will be energy savings from the fans.

15.3.7 Reversing Valve Control

I f reversing valvesare used, the Rooftop Control ap-
plication will not be allowed to bring on stages of heat
to compensate for cool stage activation during dehu-
midification.

The Rooftop Control application supports the control
of aheat reversing valve and acool reversing valve. These
valves may bewired to any auxiliary output on an ARTC.

The output is controlled asfollows:

1. When no heat or cool stages are active, the cail is
de-energized (N.C. contacts closed, N.O. contacts
open).

2. When acool stage comes on, the coil will be
energized (N.C. contacts open, N.O. contacts
closed).

3.  When a heat stage comes on, the coil will be de-
energized (N.C. contacts closed, N.O. contacts
open).

Therefore, in order for the output to control the valve
properly, heat reversing valves must be wired to the Nor-
mally Closed (N.C.) contacts, and cool reversing valves
must be wired to the Normally Open (N.O.) contacts. This
causesthe heat valvesto activate when heat stagesare ON,
and cool stages to activate when cool stages are ON.

15.3.8 Stand-Alone Operation

If for some reason an ARTC board loses communica
tions with its parent Einstein unit for longer than 375 sec-
onds, the board will go into Stand-Alone Mode.

In Stand-Alone Mode, the ARTC will continue Tem-
perature Control as normal using the space temperature as
acontrol input. Sincean ARTC has its own stored fallback
set points and a fallback occupancy schedule, will con-
tinue operating using its occupied or unoccupied heating
and cooling set points.

Dehumidification and Economization will occur dur-

Software Overview
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ing stand-alone mode only if the board is equipped with
the right sensors, as described bel ow.

Dehumidification Stand-Alone Operation

If the ARTC board has an auxiliary input defined as a
relative humidity sensor, Dehumidification will continue
as normal using the RH sensor as a control input.

Economization Stand-Alone Operation

The ARTC can economize in stand-al one mode aslong
as any type of economization checking device is present
somewhere on the ARTC board.

Other Stand-Alone Operation

The ARTC will continue operating the reversing
valves (if present) as normal. Other control features that
rely on communication with Zones or other Einstein appli-
cations, such as Demand Shed and Curtailment, Set Point
Reset and Optimum Start/Stop, will not be available.

15.3.9 Sensor Failures

In many cases, Rooftop Control and Zone applications
can compensate for sensor failures by substituting other
sensor values. This allows the applications to continue
operating as close to normal as possible until the failed
sensors can be fixed or replaced.

Space Temp Failure

If a space temperature sensor on an ARTC fails, the
Rooftop Control application will use its parent Zone appli-
cation’s Zone Temperature val ue as a replacement value.
A failure alarm will be generated and sent to the Alarm
Advisory Log.

Qutside Air Temp Failure

Failure of the outside air temperature sensor affects
Economization only if “Temperature Comparison” is the
chosen method of economization enabling (option #5 in
Section 14.3.1). In this case, economization will be dis-
abled for both normal and stand-alone operation. A failure
alarm will be generated and sent to the Alarm Advisory
Log.

Supply Air Temperature Failure

If the ARTC has an input set up as a supply tempera-
ture sensor, differential alarming will be disabled when
this sensor fails. A failurealarm will be generated and sent
to the Alarm Advisory Log.

Mixed Air Temperature Failure

If the ARTC has an input set up as amixed air temper-
ature sensor, economization defaults to ON or OK when
this sensor fails. In other words, if Economization has no
mixed air temperature sensor to help verify that econo-
mization is OK, it will assume that economization is OK.

Humidity Failure

2

Under normal conditions, the ARTC dehumidifies
when the Zone application sends a signal to dehumidify.
Aslong as the ARTC receivesthis signal from the Zone
application, any failure of an on-board humidity sensor
will have no effect (since this sensor is not being used as
the direct control value).

When communications with the Zone application are
lost, the only way an ARTC may dehumidify without help
from the Zone applicationisif ahumidity sensor is present
on the board itself. If no sensor is present, or if the sensor
has failed, dehumidification will not take place.

15.4 Hardware Setup
15.4.1

Mounting and power wiring instructions for the ARTC
are given in Section 3.2.3.1, 8I05/ARTCs Without Enclo-
sures Mounting, and Section 4.2.6, Powering the |/O
Boards.

15.4.2 Network Setup

The ARTC isan R$485 1/0 network board. Refer to
Section 4.2, The /O Network, for information about wir-
ing the ARTC to the network.

15.4.3 Inputs

Theinputsfor the ARTC arein two terminal blocksin
the top right corner of the board. Most of the functions of
these inputs are reserved for certain types of sensors, with
the exception of the AUX1 and AUX2 inputs. Connect the
sensors to the inputs as follows:

* SPACE TEMP - wire the leads from the
space temperature sensor to this point.

» SUPPLY AIR - wire the leads from the sup-
ply air temperature sensor to this point.

* RETURN AIR - wirethe leads from the
return air temperature sensor to this point.

* COMP 1 PROOF - wirethe proof checking
device for cool stage #1 to this point.

» COMP 2 PROOF - wire the proof checking
device for cool stage #2 to this point.

* AIRFLOW - if afan proof checking device
is present, wire it to this point.
Auxiliary Inputs
A number of different sensor and other input device
types may be connected to inputs AUX1 and AUX2.

» Mixed Air - temperature sensor measuring
the temperature of air from the economizer
mixed with the return air.

Mounting and Power
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» Outside Air - an outside air temperature sen-
Sor.
* Space 2 - a second space temperature sensor.
» Comp #3 Proof - proof checking device for
cool stage #3 (if present).
» Comp #4 Proof - proof checking device for
cool stage #4 (if present).
 Outside Humidity - an outdoor relative
humidity sensor.
* Indoor Humidity - an indoor relative humid-
ity sensor.
* Humidistat - adigital humidity sensor.
» Enthalpy Switch - adigital enthalpy switch
used for economization checking.
* Light Sensor - alight level sensor.
* Light Switch - adigital light level checker.
» FreezeStat - a digital temperature sensor
used to detect coil freezes.
* SmokeStat - adigital smoke detecting
device.
* Dirty Filter - adigital device that detects
blocked filter conditions.
» Temp - General temperature sensor.
* Override Switch - an override switch.
Figure 15-4 shows how to wire devicesto the ARTC.
Temperature sensors and digital devices are connected to
ARTC points by simply wiring one lead to each of the two

point terminals. Light level sensors and humidity sensors
are wired as shown.
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Figure 15-4 - ARTC Input Wiring
15.4.4 Relay Outputs

The eight outputs on an ARTC board are located on the
right-hand side of the ARTC board. Most of these outputs,
except for AUX1 and AUX2, have pre-defined functions.
All outputs have Form C contacts; therefore, you will need

to connect one lead to the middle terminal and the other to
either the N.C. or N.O. terminal, depending on whether
you want therelay to be CLOSED or OPEN when a power
or network failure occurs.

Connect these outputs to the devices they will operate
asfollows:

* FAN - connect the fan to this point. If this
rooftop unit has two fan stages, connect the
low speed fan stage to this point.

» HEAT 1 - connect heat stage #1 to this point.

» HEAT 2 - connect heat stage #2 to this point.

» COOL 1 - connect cool stage#1 to this point.

» COOL 2 - connect cool stage #2 to this point.

» ECON - connect the economizer to this
point.

Auxiliary Qutputs
The AUX1 and AUX2 outputs may be configured to
operate a number of different types of outputs.

 Cool 3 - cool stage #3.

 Cool 4 - cool stage #4.

» Heat 3 - heat stage #3.

* Heat 4 - heat stage #4.

» Fan 2 - high-speed fan stage.

» Cool Rev Valve - cool reversing valve (this
must be wired Normally Open).

» Alarm - digital alarm output (turns ON when
an darm condition exists on the ARTC).

» Humidifier - humidification device (will be
supported in future Einstein revisions).

» Heat Rev Vave - heat reversing valve (this
must be wired Normally Closed).

» Econ Shadow - mirrors the state of the
ECON output.

» Dehumidifier - dehumidification device.

 Sat. Control - asatellite output device con-

trolled through the ARTC by the Zone appli-
cation.

15.4.5 Analog Outputs

The two analog outputs on the ARTC board are used to
control the positions of anal og economizers and the speeds
of variable-speed fans. If these devices are present on the
RTU, connect them to the OUT 1 and OUT 2 points. The
positive lead should be connected to the terminal labelled
“+,” and the negative lead should be connected to the ter-
minal labelled “-".

Hardware Setup
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15.5 Software Setup

15.5.1 Zone Association

Before setting up the parameters of the Rooftop Appli-
cation that will interface the ARTC with the Zone applica
tion, you should first associate the ARTC with a pre-
configured Zone.

To access the Setup Editor screensfor an ARTC,
access the “AHU <--> AHU Zone Associaton” by press-

ing [ s J'2 | ¢ | Highlight the ARTC you wish to config-
ure and press the SETUP AHU (Iil) key.

15.5.2 Defining I/O Points

A lot of the required setup of the Rooftop Control
application will depend on what input and output points
are present on the ARTC board. Because of this, the first
step in software setup should be to jump to the Define I/O
screen of the Rooftop Control application and specify the
I/0 configuration of the ARTC board.

1. Fromthe ARTC status screen, press ( Fs ]'s ] to
enter the Setup Editor.

2. Press EXB & followed by A tojumpto the
Define /O screen.

2
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Figure 15-5 - ARTC/Rooftop Setup

Define each field in this screen based on what is physi-

cally connected to the ARTC board 1/O points.

Aux1 Input Type Press i@ with the cursor in this
field, and select the type of input device connected to
input point AUX1 on the ARTC board. Refer to
“Auxiliary Inputs’ in Section 15.3.3, Fan Control
for a description of the optionsin the Look-Up Table.

Aux2 Input Type Press & with the cursor in this
field, and select the type of input device connected to

input point AUX2 on the ARTC board. Refer to
“Auxiliary Inputs’ in Section 15.3.3, Fan Control
for adescription of the optionsin the Look-Up Table.

Aux1 Output Type Press M@ with the cursor in
thisfield, and select the type of input device con-
nected to output point AUX1 on the ARTC board.
Refer to “Auxiliary Outputs’ in Section 15.4.4,
Relay Outputs for a description of the optionsin the
Look-Up table.

Aux2 Output Type Press M@ with the cursor in
thisfield, and select the type of input device con-
nected to output point AUX2 on the ARTC board.
Refer to “Auxiliary Outputs’ in Section 15.4.4,
Relay Outputs for a description of the optionsin the
Look-Up table.

Aux1 Analog Type Press @ with the cursor in
thisfield, and select the type of input device con-
nected to analog output point AUX1 on the ARTC
board. Refer to “Auxiliary Outputs” in Section
15.4.5, Analog Outputs for a description of the
options in the Look-Up table.

Aux2 Analog Type Press @ with the cursor in
thisfield, and select the type of input device con-
nected to analog output point AUX2 on the ARTC
board. Refer to “Auxiliary Outputs” in Section
15.4.5, Analog Outputs for a description of the
options in the Look-Up table.

Space Temp Pres |f aspace temperature sensor is
connected to the SPACE TEMPinput, set thisfield to
“Yes”

Supply Temp Pre If asupply air temperature sen-
sor is connected to the SUPPLY TEMP input, set this
fieldto“Yes.”

Return Temp Pre If areturn air temperature sensor
is connected to the RETURN TEMP input, set this
fieldto " Yes.”

Cooll Proof Pre |If acompressor proof checking
deviceis present for cooling stage #1 and is con-
nected to the COMP 1 PROOF input, set thisfield to

Cool2 Proof Pre If acompressor proof checking
deviceis present for cooling stage #2 and is connected
to the COMP 2 PROOF input, set thisfield to “ Yes.”

Fan Proof Prese If afan proof checking deviceis
connected to the AIR FLOW input on the ARTC, set
thisfield to “Yes.”

Heatl Present If aheat stageis connected to the
HEAT 1 relay output on the ARTC, set thisfield to
“Yes”
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Heat2 Present If aheat stageis connected to the
HEAT 2 relay output on the ARTC, set thisfield to
“Yes”

Cooll Present If acool stage is connected to the
COOL 1 relay output onthe ARTC, set thisfield to
“Yes”

Cool2 Present If acool stage is connected to the
COOL 2 relay output on the ARTC, set thisfield to
“Yes.”

Digital Econ If adigital economizer isconnected to
the ECON relay output on the ARTC, set thisfield to

15.5.3 Screen 1: Setup
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Figure 15-6 - ARTC/Rooftop Setup

Required Steps

Enter aname for the Rooftop Control application in the
Name field. For easier reference, choose a name that cor-
responds to the ARTC it will be associated with.

Options

Long Name If alonger descriptive nameisrequired
for this Rooftop Control application, enter it in the
Long Name field.

Figure 15-7 - ARTC/Rooftop Inputs

NOTE: Themajority of inputs shown in this screen
are automatically tied to the approproate outputs of the
Zone application. These outputs should not be altered
unlessinstructed by CPC.

Options

OCC HUMIDITY Thisset point isthe humidity con-
trol set point the ARTC will use when humidifying
during occupied building times. Thisinput does not
receive a humidification set point from the Zone, and
therefore this input must be defined to point to an
input source if humidification is to be controlled by
this ARTC. To enter afixed value as the occupied

humidification set point, press , and
enter the desired set point.

UNOCC HUMIDITY Thisset point isthe humidity
control set point the ARTC will use when humidify-
ing during unoccupied building times. This input
does not receive a humidification set point from the
Zone, and therefore this input must be defined to
point to an input source if humidification isto be
controlled by this ARTC. To enter afixed value as
the unoccupied humidification set point, press

, and enter the desired set point

OUTDOOR TEMP Thisinput isthe outdoor air
temperature, used by the ARTC in determining sum-
mer/winter mode, economization, and other HVAC
functions. Thisinput is automatically tied to Global
Data's “OAT OUT” output.

CURTAIL Thisinputistied to the curtailment device
that curtails power for this and all HVAC units.
Depending on the settings for this ARTC, a certain
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number of heating and cooling stages will be locked
off when the curtailment device sends an ON signal
viathisinput.

OCC HEAT Thevalue of thisinput is used asthe
heating control set point during occupied building
times. By default, thisinput is set up to receive its
Zone application's occupied set point value.

UNOCC HEAT Thevaue of thisinput isused asthe
heating control set point during unoccupied building
times. By default, thisinput is set up to receive its
Zone application's unoccupied set point value.

OCC COOL Thevaueof thisinput is used as the
cooling control set point during occupied building
times. By default, thisinput is set up to receive its
Zone application's occupied set point value.

UNOCC COOL Thevalue of thisinput isused as
the cooling control set point during unoccupied
building times. By default, thisinput isset up to
receive its Zone application's occupied set point
value.

OCCUPANCY Thisinput tells the ARTC applica-
tion whether the building is occupied or unoccupied.
An ON signal signifies occupied, and an OFF signal
signifiesunoccupied. Thisinput isautomatically tied
to the ARTC's Zone application during association.

SEASON Thisinput tells the ARTC application
whether the current season is summer or winter. An
ON signal signifies summer, while an OFF signa
signifieswinter. Thisinput is automatically tied to
the ARTC's Zone application during association.

ECONOMIZE When using an enthalpy switch asthe
economization checking method, this digital input
tells the ART C application whether or not conditions
are favorable for economization. When an ON signal
is detected on this input, economization will be
enabled. When an OFF signal is detected, econo-
mization will be locked out.

When an ARTC is associated with aZone application,
thisinput is automatically defined so that the econo-
mization signal is read from the Zone.

SHUTDOWN Thisinput is used to force OFF the
ARTC application's heat and cool stages or modulat-
ing control outputs. When thisinput is ON, the
ARTC application sends an override command to the
ARTC board telling it to ignore the current settings
and shut off all stages.

If you wish to use thisinput to shut down the ARTC,
enter the source of the shutdown signal in this defini-
tion.

ZONE TEMP TheZone Tempinput isautomatically

2

connected to the ARTC's Zone application during
association. The Zone Temp valueis equal to the
combined space temperatures of all other AHUS, RT-
100s, and ARTCs in the same zone asthe ARTC.

OCC DEHUM Thisisthe dehumidification control
set point to be used when the ARTC is operating in
occupied mode. When the ARTC isassociated with a
zone, thisinput is automatically configured to read
the set point value from the Zone application.

Note that the ARTC uses this set point only when it
loses contact with its Zone application and it has an
on-board space humidity sensor to use as a backup.

UNOCC DEHUM Thisis the dehumidification con-
trol set point to be used when the ARTC is operating
in unoccupied mode. When the ARTC is associated
with azone, thisinput is automatically configured to
read the set point value from the Zone application.

Note that the ARTC uses this set point only when it
loses contact with its Zone application and it has an
on-board space humidity sensor to use as a backup.

DEHUMIDIFY Thisinput isautomatically tied tothe
ARTC's Zone application during association. This
input commands the ARTC application to begin
dehumidification in the rooftop unit. An ON signal
initiates dehumidification in the ARTC. An OFF sig-
nal means dehumidification should not be active.

HUMIDIFY Thisinput isautomatically tied to the
ARTC's Zone application during association. This
input commands the ARTC application to begin
humidification in the rooftop unit. An ON signal ini-
tiates humidification in the ARTC. An OFF signa
means humidification should not be active.

USE ZONE TEMP Thisdigital signal determines
whether the ARTC application will use the space
temperature input on the ARTC or the zone tempera-
ture from the Zone application as the control input.
When thisinput is ON, the zone temperature will be
the control input. When thisinput is OFF, the ARTC
will use the space temperature input value for tem-
perature control.
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15.5.5 Screen 4: Temperature
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Figure 15-8 - ARTC/Rooftop Temperature Screen

Advanced Options

Cool Deadband The Cool Deadband is arange of
temperatures equally above and below the active
cooling set point within which the temperatureis
considered to be acceptable. Cooling mode in the
ARTC will not begin unless the control temperature
rises above the cooling set point plus one-half of the
Cool Deadband value. Similarly, cooling mode will
continue to be active until the control temperature
falls below the set point minus one-half the dead
band.

Heat Deadband The Heat Deadband is arange of
temperatures equally above and below the active
heating set point within which the temperature is
considered to be acceptable. Heating mode in the
ARTC will not begin unless the control temperature
falls below the heating set point minus one-half of
the Heat Deadband value. Similarly, heating mode
will continue to be active until the control tempera-
ture rises above the set point plus one-half the dead
band.

Cool On Delay The Cool On Delay isthe amount
of time between when the ARTC determines a cool
stage should become active and when the stage actu-
ally turns ON. During this delay, if the ARTC deter-
mines the cool stage activation is no longer
necessary, the call for cool stage activation will be
cancelled.

Cool Off Delay The Cool Off Delay is the amount
of time between when the ARTC determines a cool
stage should be shut down and when the stage actu-
ally turns OFF. During this delay, if the ARTC deter-
mines the stage should remain ON, the call for cool

stage deactivation will be cancelled.

Heat On Delay TheHeat OnDelay isthe amount of
time between when the ARTC determines a heat
stage should become active and when the stage actu-
aly turns ON. During this delay, if the ARTC deter-
mines the heat stage activation is no longer
necessary, the call for heat stage activation will be
cancelled.

Heat Off Delay The Heat Off Delay is the amount
of time between when the ARTC determines a heat
stage should be shut down and when the stage actu-
aly turns OFF. During this delay, if the ARTC deter-
mines the stage should remain ON, the call for heat
stage deactivation will be cancelled.

Occ Space Hi Al This set point generates an alarm
whenever the space temperature rises above acertain
temperature during occupied mode. Thisalarm is
recorded to the Alarm Advisory Log.

Occ Space Lo Al Thisset point generatesan darm
whenever the space temperature falls below acertain
temperature during occupied mode. Thisalarm is
recorded to the Alarm Advisory Log.

Supply Hi Alm This set point generates an alarm
whenever the supply air temperature rises above a
certain temperature. This alarm isrecorded to the
Alarm Advisory Log.

Supply Lo Alm This set point generates an darm
whenever the supply air temperature falls below a
certain temperature. This alarm isrecorded to the
Alarm Advisory Log.

Uno Space Hi Al This set point generates an alarm
whenever the space temperature rises above acertain
temperature during unoccupied mode. Thisalarm is
recorded to the Alarm Advisory Log.

Uno Space Lo Al Thisset point generates an alarm
whenever the space temperature falls below acertain
temperature during unoccupied mode. Thisalarm is
recorded to the Alarm Advisory Log.

Cool Lockout When this parameter is set to "Yes,"
all cool stageswill be locked out when the ARTC is
operating in winter mode. Otherwise, when this
parameter is set to "No," cool stageswill be allowed
to activate regardless of the current season.

Heat Lockout When this parameter is set to "Yes,"
all heat stages will be locked out when the ARTC is
operating in summer mode. Otherwise, when this
parameter is set to "No," heat stages will be allowed
to activate regardless of the current season.

Low Supply Lock Thisparameter enables or dis-
ables the low supply lockout feature. When this
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parameter is set to "Yes," the ARTC will lock out all
inactive cool stages when the supply temperatureis
below a user-defined set point (thus keeping the sup-
ply temperature from dropping any further).

If you do not wish to use the low supply lockout fea
ture, set thisfield to "No."

Low Supply SP The Supply Lotemp is the lowest
acceptabl e supply temperature for this ARTC. When
the supply temperature falls below this set point, no
further cooling stages will be allowed to activate
until the temperature rises above the set point.

Supply TR When the throttling range is set, the
ARTC will look at the supply air temperature to see
if the supply air temperature is below the supply air
set point. If the supply air temperatureis below the
supply air set point plus one-half the throttling range,
no additional compressorswill be alowed to stage
ON because the supply temperature is within the
modulating range of the economizer.

During this lockout, no compressors that were previ-
ously running will be shut off.

After the supply temperature rises above the lockout
set point plus one-half of the throttling range, the
additional compressors may be allowed to come ON
if the ARTC calls for them.

2

2. Choose which mode the fanswill run in whenin
Unoccupied mode in the Unoccupied Fan Mode
field. Choose “Auto,” “On,” or “Summer ON/
Winter Auto.”

3. If using an auxiliary output on the ARTC to con-
trol a high-speed fan stage, choose how the sec-
ond fan stage will be activated in the Ean2 M ode
field. There are three options:

» Useon 2nd Sage - When any second stage
of heat or cool activates, the Fan2 output
turns ON.

» Useon 2nd Sage Cool - When a second
stage of cool activates, the Fan2 output turns
ON. During heating mode, the Fan2 output
will never come ON.

» Useon Any Sage Cool - The Fan2 output
will always be active during cooling mode.

4. InthePlenum Warm Dly field, enter the number
of seconds the fan will delay turning ON during
the activation of heating mode to allow the heat
stage(s) to warm up.

5. Inthe Plenum Purge DI field, enter the number
of seconds the fan will continue running after all
heating stages have been deactivated at the end of
heating mode to purge heated air from the sys-

15.5.6 Screen 5: Fan tem.
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enter the lowest percentage at which the fan will
operate when ON in thisfield. This percentage does
not affect the fan speed when the fan is called upon
to be OFF (OFF is adways 0%).

VS Fan Default TheVSFan Default field isthe
fail-safe fan speed. When the Rooftop Control appli-
cation or the ARTC is unable to compute fan speed
due to amalfunction or sensor failure, the ARTC will
control the fan at the VS Fan Default percentage.

VS Fan Dehum The VS Fan Dehum field isthe

[Fi: pnEv tam  Jre: Wewr tap Jvs: Epiz__ Jra: _ vs: camcer | amount that will be subtracted from the VSfan

speed when the ARTC is operating in dehumidifica-

Figure 15-9 - ARTC/Rooftop Fan Screen tion mode. If, for example, you want the fan to slow
. down by 20% during dehumidification mode, enter a

Required Steps “20” in this field. Note this will not cause the VS fan

1. Choose which mode the fanswill runinwhenin speed to ever go below the V'S Fan Minimum per-
Occupied mode in the Occupied Fan Mode centage.

field. Choosg “Auto” t_o activatg the f_an only You may choose to speed up fan speed during dehu-
when aheating or cooling stageis active, “On” to midification instead of slowing it down. To do this,

keep the fan always ON, or “ Summer ON/Winter enter a negative number in the VS Fan Dehum
Auto” to keep the fan always ON during summer

and in Auto mode during winter.

[Fan] Value]

Occ Fan Mode  :
Uno Fan Mode : Auto

Fanz Mode : Used on 2nd Stage
Plenun Warm Dly: 0

Plenun Purge DI: 0

Scroll using Next/Prev keys ! Low speed fan mode when occupied
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15.5.7 Screen 6: Cool Setup
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Figure 15-10 - ARTC/Rooftop Cool Sages Screen

Required Steps

Follow the steps below to set up each cool stage con-
trolled by the ARTC:

1. If using avariable-speed fan, enter the fan speed
percentage at which the fan will operate when
this stage is the highest-numbered active cool
stagein the VS Fan Speed field.

2. If thisstage of cooling will be curtailed when the
site’s curtailment device is ON, set the Curtail
field to “ Yes.”

15.5.8 Screen 7: Heat Setup
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Figure 15-11 - ARTC/Rooftop Heat Stages Screen

Required Steps

Follow the steps below to set up each heat stage con-
trolled by the ARTC:

1. If using avariable-speed fan, enter the fan speed

percentage at which the fan will operate when
this stage is the highest-numbered active heat
stagein the VS Fan Speed field.

2. If this stage of heating will be curtailed when the
site’s curtailment device is ON, set the Curtail
field to “Yes.”

15.5.9 Screen 8: Humidity
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Figure 15-12 - ARTC/Rooftop Heat Sages Screen

Options

Humidity DB TheHumidity Deadband isarange of
relative humidity values equally above and bel ow the
humidification or dehumidification set point within
which the space humidity level is considered to be
acceptable.

Dehumidification mode beginsin an ARTC when the
relative humidity rises above the dehumidification
set point plus one-half the Humidity Deadband, and
ends when the relative humidity falls below the
dehumidification set point minus one-half the dead
band.

Dehum Lotemp The Dehumidification Low Tem-
peratureis a set point that limits dehumidification
when the space temperature falls too low.

If during dehumidification the space temperature drops
below the value of this set point, cool stages will be
rolled back in order to keep the temperature equal to
or above the set point.

Max Dehum Cools This parameter limitsthe num-
ber of cool stages that may be used for dehumidifica-
tion. The ARTC will not activate any cool stage
whose number is higher than this value during dehu-
midification mode.
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15.5.10 Screen 9: Schedule
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Figure 15-13 - ARTC/Rooftop Schedule Screen

Options

The Schedule screen allows you to set the fallback
occupi ed/unoccupied schedule used by the ARTC if the
board cannot get the occupancy status information from
the Rooftop Control application. The Schedule times
entered or altered in this screen are written to the ARTC's
on-board memory and used when the ARTC is operating
in Stand-Alone Mode.

The schedule shown in this screen has seven rows.
Each row correspondsto aday of the week (1=Sunday,
2=Monday, 3=Tuesday, 4=Wednesday, 5=Thursday,
6=Friday, 7=Saturday).

Each numbered row contains four different fields:
OCC1, UNOCC1, OCC2, and UNOCC?2. These fields set
the occupied and unoccupied switch-over times that will
be observed for each day.

Occl Time The Occl Timeisthefirst time during
the day that the building will switch from unoccupied
to occupied mode. For example, if Tuesday's Occl
Timeis set for 06:30, then the ARTC will switch
from unoccupied to occupied at 6:30 am. every
Tuesday.

The Occl Time is paired with the Unoccl Timeto
determine how long the ARTC will remainin occupied
mode over the course of a day.

Unoccl Time TheUnoccl Time ends the occupied
building event started by the Occl Time set point.
When the current time is equal to the Unoccl Time
field, the ARTC exits occupied mode and enters
unoccupied mode.

Occ2 Time The Occ2 Time is the second time dur-
ing the day that the building will switch from unoc-

cupied to occupied mode. Occ2 times are scheduled
after the first occupied event (started by the Occl
Time set point) isended (by the Unoccl Time set
point). For example, if Tuesday's Occ2 Timeis set
for 13:30, then the ARTC will switch from unoccu-
pied to occupied at 1:30 p.m. every Tuesday.

The Occ2 Time is paired with the Unocc2 Timeto
determine how long the ARTC will remain in occu-
pied mode.

Unocc2 Time The Unocc2 Time ends the occupied
building event started by the Occ2 Time set point.
When the current time is equal to the Unocc2 Time
field, the ARTC exits occupied mode and enters
unoccupied mode.
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16 Enhanced Lighting

This document explains the function of the Enhanced
Lighting application included in Einstein 1.5 and above. It
includes an overview of how the application works and
instructions on how to program it.

16.1 Enhanced Lighting vs.
Lighting Control

There are two different types of Lighting Control
applications that may be created and programmed in Ein-
stein: one called Enhanced Lighting and another called
Lighting Control.

The Enhanced Lighting application is an improved
version of the Lighting Control application, and therefore
CPC recommends you use Enhanced Lighting for all
newly programmed Einstein BX installations.

Lighting Control applications should only be used in
sites upgrading from pre-1.5 versions that already use
Lighting Control applications.

16.2 Overview

The Enhanced Lighting application is an improved
version of the Lighting Control application that has been
specially designed for use with light level sensors. The

Enhanced Lighting application provides an interface for
cut-in/cut-off control based on light level, simple time
scheduling with or without use of external Time Schedule
applications, proofing and minimum on/off times.

Generally, the Enhanced Lighting application is
designed to follow adigital command from a time sched-
ule to determine when the lights should be ON or OFF. At
the same time, Enhanced Lighting looks at the value of a
light level sensor, comparesit to aset of cut-in and cut-out
set points, and overrides the schedule as the real-time
lighting conditions warrant. As aresult, the light level sen-
sor and schedul e both working to provide adeguate light
when needed AND saving energy by keeping lights OFF
when they are not necessary.

16.3 Functions of the
Enhanced Lighting Applica-
tion

Figure 16-1 shows aflowchart diagram of the
Enhanced Lighting application and thefive cells that work
together to control the lights. A description of each cell
and the functions they perform are given below.

Enhanced Lighting Module

Min On/Oft
| vith Delay |

uuuuuu

Figure 16-1 - Enhanced Lighting Module Cell Diagram

16.3.1 The Light Level Interface
Cell (LLEV INTERFACE)

The Light Level Interface cell of the Enhanced Light-
ing application trandates the value of thelight level sensor
into an ON or OFF command by comparing the analog

Enhanced Lighting vs. Lighting Control
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light level to a set of cut-in and cut-out set points.

From an OFF state, when the light level falls below the
cut-in set point, the result of the light level comparison
will be an ON state. When the light level rises above the
cut-out set point, the state will transition from ON to OFF.

The ON/OFF state determined by the light level can be
logically combined with LOGIC IN, adigital input from
an input point or another application in Einstein. The
result of this comparison will be the final ON/OFF light
state command that is sent from the Light Level Interface
cell to the Schedule Interface cell (explained below).

16.3.1.1

There are several different strategies for
combining the light level ON/OFF state with
the value of the LOGIC IN inpuit:

* Logic Only - The cell will read only the
LOGIC IN input and ignore the light level
sensor reading.

o LLEV Only - The cell will read only the light
level sensor and ignore the value of the
LOGIC IN input.

» Both ON/Both OFF - From an output=OFF
state, when both the light level state and the
LOGIC IN input are ON, theresulting output
command will be ON. The output command
will remain ON until both the light level
state and the LOGIC IN input turn OFF.

» Both ON/LLEV OFF - Like the Both ON/
Both OFF strategy, except only the light
level state must turn OFF in order to turn the
output from ON to OFF.

* LLEV ON/Both OFF - Like the Both ON/
Both OFF strategy, except only the light
level state must turn ON in order to turn the
output from OFF to ON.

 Both ON/Any OFF - Like the Both ON/Both
OFF strategy, except any of the two states
that turn from ON to OFF will result in the
output turning OFF.

The LOGIC IN input should not be used to
comparethelight level stateto a Time
Schedule output or asimilar digital state that
represents OCCUPIED/UNOCCUPIED.
Schedule comparisons are handled by the
Schedule Interface cell. If a schedule input
value isthe only digital value you will be
using to combine with the light level sensor
value, choosethe “LLEV ONLY” combina
tion for thiscell.

Logical Combination Strategies

2

16.3.1.2 Occupied/Unoccupied and
Alternate Settings

If desired, the Light Level Interface cell can
be set up with a set of unoccupied cut-in and
cut-out set points. To do this, the Light Level
Interface cell relies on a separate digital
input to tell it when to use occupied or unoc-
cupied set points.

The Light Level Interface cell can aso be set
up with aset of alternate occupied and unoc-
cupied set points, used only when the value
of theinput called USE ALT LLEV COMB
isON.

16.3.2 The Basic Schedule Cell

The Basic Schedule cell has two main functions:

* |f aTime Schedule applicationisset upin
Einstein to provide ON/OFF times for the
lights, the Basic Schedule cell passes the
occupied/unoccupied state from thistime
schedul e to the Schedule Interface cell.

* If no Time Schedule applicationis set up in
Einstein for light scheduling, the Basic
Schedule allows you to configure a schedule
for the Enhanced Lighting application. This
custom schedule will pass aong a digital
occupied/unoccupied state to the Schedule
Interface cell.

If an external Time Schedule will be used, you will
only need to configure the Basic Schedule by linking the
schedul e output to the input of the Basic Schedule cell and
setting the Use External Schedule parameter to “ Yes.”

If no external Time Schedule is being used, you may
configure a set of schedule events and date ranges to be
used by the Enhanced Lighting application. Up to 15 ON/
OFF schedule events can be programmed, aswell as up to
12 date ranges.

Schedule events and date ranges programmed into the
Basic Schedule cell are used only by the Enhanced Light-
ing application. If more than one Lighting Control or
Enhanced Lighting application will be using the same
schedule, it is recommended you configure an external
Time Schedul e application so you won’t have to re-enter
event and date information for each lighting application.

16.3.2.1 Slave Scheduling

If you have an externa Time Schedule application pro-
viding occupied/unoccupied times, but you want to alter
this schedule slightly for the Enhanced Lighting applica-
tion, you can designate the Basic Schedule cell’s schedule
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asadave schedule.

A dlave schedule differs from amaster schedule in that
its events are relative to the events of amaster schedule. A
master schedule’s events are absolute times (like 08:00
ON, 23:00 OFF). A dlave schedule contains a set of times
that are added to or subtracted from its master schedule’'s
events (like +00:30 ON, -01:00 OFF). As aresult, the
behavior of the output of the slave schedule is atered
slightly from that of the master schedule.

Slave scheduling is most often used in cases where the
master schedule represents the occupied/unoccupied times
of abuilding, and slave schedules are used to control loads
that need activation or deactivation earlier or later than the
occupied/unoccupied times.

Slave scheduling is discussed in more detail in the
Time Schedul es section of your Einstein manual (P/N 026-
1602).

16.3.3 The Schedule Interface Cell
(SCHEDIF)

The Schedule Interface cell is similar in function to the
Light Level Interface cell, except it is used to logically
combine the output of the Light Level Interface cell with
that of the Basic Schedule cell. The Schedule Interface cell
alows you to choose how the light level sensor and the
time schedule work together to control the lights.

16.3.3.1

The output of the Schedule Interface cell representsthe
final ON/OFF state of thelights. It determinesthis state by
performing one of thelogical combinations listed below:

» LLEV/Logic Only - The Schedule Interface
cell usesthe input from the Light Level
Interface cell asitsoutput, ignoring the value
passed to it from the Basic Schedule cell.

» Sched Only - The Schedule Interface cell
uses the input from the Basic Schedul e cell
asits output, ignoring the value passed to it
from the Light Level Interface cell.

 Both ON/Both OFF - From an output=OFF
state, when both the Light Level Interface
input and the Basic Schedule input are ON,
the resulting output command will be ON.
The output command will remain ON until
both the Light Level and Basic Schedule
inputs turn OFF.

» Both ON/Sched OFF - Like the Both ON/
Both OFF strategy, except when the Sched-
ule Interface output is ON, it will turn off
only when the Basic Schedule input turns
OFF.

» Sch ON/Both OFF - Like the Both ON/Both

Logical Combinations

Eimsleim

OFF strategy, except when the Schedule
Interface output is OFF, it will turn ON only
when the Basic Schedul e input turns ON.

» Both ON/Any OFF - Like the Both ON/Both
OFF strategy, except when the Schedule
Interface output isON, it will turn OFF if
any input turns OFF.

If desired, the final result of any of the above combina-
tions can be inverted by setting a parameter.

16.3.3.2 Alternate Schedule Interface
Combinations

If desired, you can specify an aternate means of com-
bining the Schedule Interface cell inputsthat is used only
when the Use Alt Sched Comb input is ON.

16.3.4 The Min ON/OFF Cell

The Minimum ON/OFF cell has three important func-
tions:

* It receivesthe light state requested by the
Schedule Interface cell, and appliesthis state
to a set of minimum ON and OFF times. If
the requested light state turns ON the lights
before the prescribed minimum ON time, or
turns OFF the lights before the prescribed
minimum OFF time, the Minimum ON/OFF
cell will delay the command until the mini-
mum ON or minimum OFF time has el apsed.

 If ON and OFF delays are specified, the cell
delays ON/OFF commands it receives from
the Schedule Interface cell.

* It processes commands for manual bypass-
ing of the light state. When the Bypass input
is any value other than NONE, the cell
ignores the light state command input, all
minimum ON/OFF times, and all ON/OFF
delays, and bypasses the light state to the
digital value of the Bypassinpui.

The digital output of this cell controls the I/O board
output point that activates and deactivates the lights.

16.3.5 The Proof Cell

The Proof cell verifies that the lights are turning ON
and OFF as commanded by the Enhanced Lighting appli-
cation. The Proof cell compares the digital command sent
to the I/O output that controlsthe lights with adigital input
from aproof checking device (likeadigita light level sen-
sor). If the two inputs are not equal for an amount of time
longer than the programmed proof delay, the Proof cell
turns its Proof output ON to signify afailure has occurred.

The Proof cell will deactivate the Proof output if the
proof failure has been cleared longer than the programmed

Functions of the Enhanced Lighting Application

Enhanced Lighting * 16-3



proof latch time.

16.4 Programming an
Enhanced Lighting Applica-
tion

16.4.1 Adding Enhanced Lighting
Applications

When the Einstein wasfirst initialized, you were given
the option of creating all of the applications necessary for
your refrigeration system. If you till need to add an
Enhanced Lighting application to the Einstein:

1. pPress i@ o bring up the Actions Menu.
Press & - Control Appl Setup.

2

3. Press - Add Control Application.

4. Choose“Enhanced Lighting” in the Typefield by
using the E&8 and keys.

5. Enter the total number of applications you wish
to add in the “How many?’ field.

6. Pr&ss.

The Einstein will then add the specified number of
Enhanced Lighting applications.

7. Press to exit this screen.

16.4.2 Changing/Configuring an
Enhanced Lighting Application

From the Main Status Screen, press to access the
status screen for the Enhanced Lighting application you
wish to set up. If more than one application was created,
pressing will bring up amenu of al Enhanced Light-
ing and Lighting Control applications. Highlight the one
you wish to program, and pr&es.

If Enhanced Lighting and regular Lighting Control
applications exist on the same Einstein, both types will be
shown on the menu when you press . Lighting Con-
trol applications will have the default name“LIGHT CKT
xx", and Enhanced Lighting applications will have the

default name “LIGHTSxx”, where xx isanumber from 01
to 48.

16.4.2.1 The Enhanced Lighting Control
Status Screen

The Enhanced Lighting Control Status Screen displays
important information about your Enhanced Lighting

2

application, including the light state, the current value of
thelight level sensor, and the occupi ed/unoccupied state of
the schedule.

To begin configuring this application, press & o-
lowed by B 0 access the Setup Editor. screens.

16.4.3 Screen 1: Setup

9:04: 39

THIS.@1.1 - 1:1
Press Shift Fx keys to select Tabs 'Sx’

82-28-01
18 FAILS

[EEETIITI | 52: Lisht Level|[S3: Min On/0ff |§4: Std Events |§5: Dates
$6: Temporaries|$7: Inputs |ss: [s9: outputs [s1m:
Lighting (Enhanced): LIGHTS81

Hane :

Enable Proofing: Ho

Llev/Logic Mode: LLEV ONHLY

Schedif Mode : SCHED DHLY

Schedule Type : MASTER

Hum Std Events : 1

Hum Date Ranges: 2

F6: ALARMS F7: STATUS F8: ACTIONS |[Fo: HomE  |Fi@: Back

3¢
| Fi: PREY TAE F5: CANCEL |

Figure 16-2 - Enhanced Lighting Screen 1 - Setup

Required Steps

1. Enter aname for the Enhanced Lighting applica-
tion in the Namefield.

2. If youwill be combining the ON/OFF state from
the light level sensor’s cut-in/cut-out set points
with another digital input, choose the strategy
you want to use to combine them in the Llev/

L ogic Mode field. See “Logical Combination
Strategies” on page 16-2.

3. If youwill be combining the output of the Light
Level Interface cell with a schedule from the
Basic Schedule cell, choose the strategy you want
to use to combine them in the Schedif M ode
field. See “Logical Combinations” on page 16-3.

Options

Enable Proofing If you will be doing any proof
checking for the Enhanced Lighting application, set
the value of thisfield to “Yes.”

Schedule Type If you need to program a schedule
in the Enhanced Lighting application, choose
whether you want the schedule to be a master sched-
ule or aslave schedule in the Schedule Type field.
(Note: if you are using an external Time Schedule
application, see the Use External Sched field in the
“Advanced Options’ section).
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Num Std Events Enter the number of ON/OFF
event pairs you wish to program into the Enhanced
Lighting application’s schedule.

Num Date Ranges Enter the number of date
ranges you wish to program into the Enhanced Light-
ing application’s schedule.

Advanced Options (Press F8+ Q to Display)

Use External Schedule If you are using an exter-
nal Time Schedule in the Enhanced Lighting applica-
tion’s control strategy, you must set thisfield to
“Yes’ to disable the application’s internal schedule
and display the Time Schedule input in the Inputs
screen.

Alt Lt/Logic Mode The strategy specified in this
field replacesthe Llev/L ogic Mode strategy when the
Use Alt LL Comb input is ON. If you are not using
the alternate combination feature, you do not need to
change the value of this field.

Alt Schedif Mode The strategy specified in this
field replaces the Schedif Mode strategy when the
Use Alt Sched Comb input is ON. If you are not
using the alternate combination feature, you do not
need to change the value of thisfield.

KW Load If you are using Demand Control or
Power Monitoring in conjunction with this applica-
tion, enter the total amount of KW controlled by this
application.

16.4.4 Screen 2: Light Level
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Figure 16-3 - Enhanced Lighting Screen 2 - Light Level

Thisscreenisvisible only if you chose a combination
strategy in the Llev/L ogic M ode field of Screen 1 that
uses alight level sensor. Follow the instructions below to
set up the required set points for light-level based lighting

control.

Required Steps

1. Enterthelight level at which you want the lights
to turn ON in the CUTON field.

2. Enterthelight level at which you want the lights
to turn OFF in the CUTOFF field.

3. Enter the amount of time the light level must be
abovethe CUTON set point before the lights will
be turned ON in the Cut ON Delay field.

4. Enter the amount of time the light level must be
below the CUTOFF set point before the lights
will be turned OFF in the Cut OFF Delay field.

5. TheLIGHT LEVEL IN input, whichisthe
input to which the light level sensor is connected,
is by default connected to Global Data’'sLIGHT
LEVEL OUT output. If you do not have an Ein-
stein on the network with alight level sensor con-
nected to Global Data, you will need to set it up.
Refer to the “Global Data” section of your Ein-
stein User’s Guide (P/N 026-1602).

Advanced Options (Press F8+Q to Display)

UNOCC CUTON and UNOCC CUTOFF You
may specify different cut-on and cut-off set points
for use during unoccupied building times.

LLEV OCCUP If using unoccupied cut-on and cut-
off set points, connect the LLEV OCCUP input to
the output of a Time Schedule or another digital sig-
nal that represents an occupied/unoccupied building
state.

USE ALT LL COMB If you specified an alternate
light level/logic combination strategy in Screen 1:
Setup, enter the address of the digital input that will
select the combination strategy.

Cut ON Dly UNOC and Cut OFF Dly UNO

These fields set the cut-on and cut-off delays used
when the building is unoccupied.

Programming an Enhanced Lighting Application
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16.4.5 Screen 3: Min ON/OFF

2

16.4.6 Screen 4: Std. Events
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Figure 16-4 - Enhanced Lighting Screen 3 - Min ON/OFF

Options

Min ON Time TheMinimum ON Timeisthe
amount of time the lights must remain ON &fter
being activated before they will be allowed to turn
OFF.

Min OFF Time The Minimum OFF Timeisthe
amount of time the lights must remain OFF after
being deactivated before they will be allowed to turn
ON.

ON Delay TheON Delay isthe amount of time the
application will wait before turning ON the lights
after determining the lights should come ON.

OFF Delay The OFF Delay isthe amount of time
the application will wait before turning OFF the
lights after determining the lights should turn OFF.

Figure 16-5 - Enhanced Lighting Screen 4 - Sd. Eventl

Required Steps
For each event (time period):

1. Inthefirst Event 1 field, usethe and
keys to change the “NA” to “ON.”

2. Inthe second Event 1 field, enter the time of day
the Einstein should begin occupied mode. Enter
the time in 24-hour format (HH:MM).

3. Inthefirst Event 2 field, usethe and
keys to change the “NA” to “OFF.”

4. Inthesecond Event 2 field, enter the time of day
the Einstein should end occupied mode and begin
unoccupied mode. Enter the time in 24-hour for-
mat (HH:MM).

5. For each event, there are 11 fields under the head-
ing SMTWRFA1234. Each field corresponds to
aday of the week (Sunday through Saturday, plus
Holidays HD1, HD2, HD3, and HD4). Starting
with the Sunday (S) field, use the 28 or EE8 key
to toggle the field value from “-" (indicating the
events will be INACTIVE on that day) to “S’
(indicating the programmed event pair will be
followed on that day of the week). Press the
key to moveto the next field, and repeat for the
remaining ten fields.

Example

To better explain how multiple schedule events coin-
cide to create a complete occupied/unoccupied schedule,
here is an example of a schedule created for a building
with the following occupied building times:

Weekdays (Mon - Fri)8 AM - 8 PM
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Weekends (Sat - Sun)11 AM - 10 PM

Three-day Weekend Holidays8 AM - 10 PM

Christmas, New Year's DayCLOSED

Assuming the three-day weekend holidays were
defined as holiday HD1 in Global Data's “Holidays’
Schedule, and assuming that Christmas and New Year's
Day were both set up as holiday HD2 in the same Holiday
Schedule, here are the four events that must be pro-
grammed in this Time Schedule:

Eimsleim

# Event 1 Event 2 SMTWRFA1234
1 ON 08:00 | OFF | 20:00 | -MTWRF-----
2 ON 11:00 | OFF 22:00 | s----- A--—--
3 ON 08:00 | OFF 22:00 | ------- 1---
4 OFF oooo | | [-------- Py

Table 16-1 - Example of Event Programming in Time
Scheduling

The Time Schedule will follow the timesin #1 on
weekdays, #2 on weekends, #3 on holiday HD1, and #4 on
holiday HD2.

16.4.7 Screen 5: Dates
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Figure 16-6 - Enhanced Lighting Screen 5 - Dates

This screen will not be visible if the value of the Num
Date Rangesfield in Screen 1is“0".

Date ranges determine the dates in which the schedule
is active. When the current date is within one or more of
the date ranges in the schedule, the schedule operates as
normal. When the current date is outside all of the date
ranges in the schedule, the schedule's value is NONE.

Enter the desired date rangesin MM-DD-Y'Y format.

16.4.8 Screen 6: Temporaries
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Figure 16-7 - Enhanced Lighting Screen 6 - Temporaries|

Temporary schedules are one-time schedule
eventsthat override the standard schedul e events
during specified dates and times. To enter atem-
porary schedule time, fill in all of thefields
listed below.

Start Date/Time
Enter the date and the time the Enhanced Lighting

application will begin following the temporary schedule,
in MM-DD-YY, HH:MM format.

End Date/Time

Enter the date and the time the Enhanced Lighting
application will stop following the temporary scheduleand
resume following the normal schedule, in MM-DD-YY,
HH:MM format.

Event 1 and Event 2
Enter a set of ON/OFF eventsin the Event 1 and Event
2 fields. For each even, specify an event type (ON or OFF)

and atime at which the event will occur (in HH:MM for-
mat).
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16.4.9 Screen 7: Inputs
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16.4.10 Screen 8: Proof
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Figure 16-8 - Enhanced Lighting Screen 7 - Inputs

Required Steps

1. If combining the light level sensor ON/OFF state
with alogica input, enter thelocation of the logi-
cal input in the LOGIC IN input definition.

Options

BYPASS ON If you wish to bypass the lights ON
manually using adigital switch or input, enter the
address of the digital input in the BY PASS ON input
definition.

BYPASS OFF If you wish to bypass the lights OFF
manually using adigital switch or input, enter the
address of the digital input in the BY PASS OFF
input definition.

ALL LIGHTS ON Thisinput allows the Enhanced
Lighting application to use Global Data’'s“ ALL
LIGHTS ON” feature, which overrides this and all
other lighting applications ON. If you wish to use
this feature, you will not need to change the value of
thisfield. Refer to the Einstein BX User’s Guide for
more information about the ALL LIGHTS ON fea-
ture.

Advanced Options
USE ALT SCHIF If you specified an aternate
schedul e interface combination strategy in Screen 1,
enter the location of the digital signal that will select
the active strategy.

PRI DEMAND SHED Thisinput isused by
Demand Control and Power Monitoring applications
to turn thelights off during load shedding. Generally,
thisinput is defined when configuring the Demand
Control and Power Monitoring application(s).

Figure 16-9 - Enhanced Lighting Screen 8 - Proof

Thisscreenisvisible only when the “ Enable Proofing”
fieldin Screen 1isset to “Yes.”

Required Steps

1. Choosewhat light state(s) the application will use
proof checking for in the Proof Type field. There
are three options:

» ALL Values- Proof checking will verify the
lights come ON when called to be ON and
OFF when called to be OFF.

» ON Values - Proof checking will verify only
that the lights have turned ON when called to
be ON.

» OFF Values - Proof checking will verify
only that the lights have turned OFF when
called to be OFF.

2. Enter the board and point address of the proof
checking device in the PROOF IN input defini-
tion.

3. Enter the amount of time the output state must be
different from the proof state before the proof is
considered failed in the Proof Delay field.

Options
Clear Any Match If you want a proof failure to be
cleared whenever a match of any kind is made
between the proof input and the light state, set this
field to “Yes.” If you want the proof failure to be
cleared only when amatch of the type listed in the
Proof Type field is made, set thisfield to “No.”

Advanced Options
Proof Latch Before aproof is cleared, the proof
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input and the light state must match each other for a
duration of time equal to the Proof Latch field. When
the Proof Latch time period has passed, the Proof
output will turn OFF.

Pr Fail Adv Pri Thisfield setsthe alarm priority
level of the alarm generated when a proof failure has
occurred. The default value, 20, should be sufficient
for most applications.

16.4.11 Screen 9: Outputs

16:23:54 THIS.@A1.1 - 1:1 82-27-81
ERNTLE Press Shift Fx keys to select Tahs "Sx’ 18 FAILS

[S2: Light Level[S3: Min On/Off |S4: Std Events |§5: Dates
§6: Temporaries|S7: Inputs [s8: Proof
Lighting (Enhanced): LIGHTS@1

§1: Setup

[Board] Point
L16HTS ouTPuT : [ : L

{ Lights output
: [F2: NEXT TaB  IF3: Epir _ fFa:  IFS: CANCEL
F6: ALARMS F7: LOOK UP F8: ACTIONS |[Fo: HomE  |Fi@: Back

| Fi: PREYV TAB

Figure 16-10 - Enhanced Lighting Screen 9 - Outputs
Required Steps

1. Enter the board and point address of the I/O out-

put that controls the lightsin the LIGHTS OUT-
PUT output definition.
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17 Analog and Digital Sensor Setup

17.1 Overview

The Einstein is equipped with numerous generic con-
trol modules that may be used both for simple monitoring
of an analog or digital sensor and for simple cut-on/cut-off
control of adigital output. These modules are called Sen-
sor Control modules.

There are two different Sensor Control Module types.
Analog Sensor Control modules read the values from
one or more analog sensors, compare them to a set of cut-
on/cut-off set points, and operate adigital output (such as
arelay) based on the analog input in relation to the set
points.

Digital Sensor Control modules read the values from
one or more digital sensors, combine them using a series
of logical commands, and operate adigita output (such as
arelay) based on the result of the logical combination.

17.2 Analog Sensor Con-
trol

On abasic level, an Analog Sensor Control module
performs three functions:

* COMBINER: Up to four analog inputs are com-
bined into a single analog value.

* CUT-IN/CUT-OUT CONTROL: The combined
input value is compared to a cut-in and a cut-out set
point. Based on this comparison, a digital output
will be turned ON or OFF.

* ALARMING: Alarms and notices can be generated
based on the combined value of the inputs and its
relation to aset of high and low alarm and notice set
points.

17.2.1
Control

Cut-In/Cut-Out Set Point

Cut-in and cut-out set pointswork differently depend-
ing upon whether the cut-in or cut-out set point is higher.

Cut-In Higher Than Cut-Out

output
value

Cut-In _|
Setpoint

Cu-out |
Setpoint

time

Figure 17-1 - Cut-In Setpoint Higher than Cut-Out

When the cut-in set point is higher than the cut-out set
point, the Sensor Control output turns ON when the sensor
input goes higher than the cut-in set point. The Sensor
Control output remains ON until the input falls below the
cut-out set point, at which time the output turns OFF. (See
Figure 17-1 for an illustration).

Cut-In Lower Than Cut-Out

output
value

Cut-Out
Setpoint

Cut-In
Setpoint =

time

Figure 17-2 - Cut-In Setpoint Lower Than Cut-Out

When the cut-in set point islower than the cut-out set
point, the Sensor Control output turns ON when the sensor
input goes lower than the cut-in set point. The Sensor Con-
trol output remains ON until the input rises above the cut-
out set point, at which time the output turns OFF. (See
Figure 17-2 for an illustration).

Overview
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17.3 Digital Sensor Control

The Digital Sensor Control modul e performs two basic
functions:

* LOGICAL COMBINATION: Up to four inputs
may be combined using standard logical combina-
tion methods (such as AND, OR, XOR, etc.) The
result isthe command output value, which can be
used to operate arelay.

* BYPASS: The command output may be configured
to be bypassed to afixed value by a switch or but-
ton press.

17.3.1 Logical Combination

A Digita Sensor Control module has four inputs num-
bered 1 through 4. The logical combination of the Digital
Sensor Control modules follows one of the following strat-
egies:

* FIRST - Thefirst of thefour digital inputs received
will be used asthe logical input value. This combi-
nation first looks at input #1. If the value of this
input is undefined, it looks for other valid inputs,
starting with #2 and descending in numerical order
to #4.

» SELECT - The sensor modul e reads an ana og
input, which provides a numerical value from 1 to
4. This number determines

* AND - Thelogical input value will be ON only
when al sensor control inputs are ON. If one or
more of them are OFF, then the logica input value
will also be OFF.

* OR - Thelogical input value will be ON if one or
more sensor control inputs are ON. If al of them
are OFF, the logical input value will also be OFF.

» XOR - This combination strategy is exactly the
same as OR, except when all sensor control inputs
are ON, thelogical input value will be OFF instead
of ON.

» VOTE - If more than half of the sensor control
inputs are ON, the logical input value will be ON.
Otherwise, if 50% or less of the sensor control
inputs are OFF, the logical input value will be OFF.

17.4 Setting Up Analog
Sensors

From the Main Status Screen, press =3 begin set-
ting up your sensors. Thiswill bring up the Sensor Status

2

Screen (Figure 17-3).

Note: If you have more than one sensor, a menu
screen will appear listing all analog AND digital sensors.
To select an analog sensor for setup, usethe arrow keys
to highlight one of the sensors named “ ANALOG

SENS(number),” and pr%.

[Analog Sensor Control Status
ANALOG SENSOR NAHME :

AHALOG SEHSA1

Control Val : HOHE

Cormmand : OFF

Cut In : NONE
Cut Out : NONE

Scroll through applications with NEXT/PREV APPL or use LOOK-L. «u scicue
Fl: SUCTION GRPJF2: CONDENSER |F3: CIRCUITS [Fa: SENSORS __ [FS: MORE |
F6: ALARMS F7: SETPT F8: ACTIONS F9: HOME F18: BACK

Figure 17-3 - Analog Sensor Satus Screen

The Anaog Sensor Status screen shows the current
sensor value, and if applicable the ON/OFF state of the
digital output controlled by the sensor.

Right now, this screen should be mostly blank, since
you have not yet specified any information about the sen-
sor.

To begin setting up this sensor, press & followed by

17.4.1 Screen 1: General
I S2: Inputs |EED [Sa: Setpoints [S5: Outputs
S6: Alarns S7: Motices |s8: Bupass [s9: [s1@:
Sensor Control AU: ANALOG SENSA1
Name : ANALOG SENSB1
Hum Inputs : 2
Eng Units : [
Comb Method : AVERAGE
Show Advanced : Ho

Engineering units for inputs, Scervs, cvu.

Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL

| Scroll using Next/Prev keus

Figure 17-4 - Analog Screen 1: General

Required Steps
1. Enter aname for thisanaog sensor in the Name
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field.

2. Enter the total number of inputs that will be used
in the sensor control module in the Num Inputs

Eimsleim

17.4.2 Screen 2: Inputs

S3¢ [Sa: Setpoints [S5: Outputs
S8: Bupass [s9: [s1e:

S6: Alarns

S7: Notices

field. You may specify up to four.

3. Enter the appropriate engineering units for the
sensor type in the Eng Unitsfield. For example,
choose“PSI” or “BAR” if the sensor isapressure
transducer, “DF” or “DC” if the sensor isatem-
perature sensor, etc. Use the Look-Up Table

(D) to select.

4. If you chose more than one input for the sensor
control module, choose how the multiple sensors
will be combined into asingle valuein the Comb
Method field. Use the Look-Up Table () to
select. There are several combination options,
only five of which are commonly used for Sensor
Control Purposes:

* AVERAGE - All sensor inputswill be averaged.

* MAX - The sensor with the highest value will be
used as the combined value.

* MIN - The sensor with the lowest value will be
used as the combined value.

* FIRST - Thefirst sensor input (i.e. the lowest-num-
bered sensor input that has a valid value) will be
used as the combined value.

* MIX - This strategy adds x% of Input #1 to 100-x%
of Input #2, resulting in avalue that is a mixture of
both inputs.

Options
Show Advanced The Show Advanced field
enables or disables some of the more advanced ana-
log sensor control functions. For simple analog sen-
sor control modules with straight cut in/cut out
output control, it is recommended you leavethisfield
set to “No.”

If you have need of some of the advanced features of
an Analog Sensor Control module, consult P/N 026-
1603, Einstein RX Programmer’s Guide for full doc-
umentation of al sensor control parameters.

Mix Ratio If you selected “Mix” as the combination
strategy for the Analog Sensor Control module, you
must specify the ratio at which the two sensor inputs
will be compared.

Sensor Control AV: ANALOG SENSA1

Boara
INPUT1 : I s

INPUTZ

ter Boards/Controller ! fmalog Input(s)

En
Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
F F

F6: ALARMS F7: LOOK UF '8: ACTIONS F9: HOME 18: BACK

Figure 17-5 - Analog Screen 2: Inputs

Required Steps

For each sensor input, enter the board and point
address of the sensor inputsin the appropriately numbered
INPUT field.

For each board and point address you enter, the Ein-
stein will prompt you to specify the type of sensor being
used. Refer to Section 7.1.2.1, Setup Analog Input Screen
for instructions on how to do this.

17.4.3 Screen 4: Setpoints

S1: General [S2r Inputs [s3:
S6: Alarns |S7: Notices |s8: Bupass

Sensor Control AV: ANALOG SENSA1

[Setpoints

CUTIN :

CuToUT : NONE
Cut In Delay : | B:00:00
Cut Out Delay : B:00:68

nal_cut in setpoint

Enter DF i Nor:
Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
H F F F H

F6: ALARMS 7 _STATUS '8: ACTIONS F9: HOME 18: BACK

Figure 17-6 - Analog Screen 4: Setpoints

NOTE: If you will not be controlling a device using
this analog sensor’s value, skip to Screen 6.

Required Steps

1. Enter the set point at which the sensor applica-
tion'sdigital command output will turn ON in the
CUTIN field.

2. Enter the set point at which the sensor applica-
tion’s digital command output will turn OFF in

Setting Up Analog Sensors
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the CUTOUT field.

Options

CUT IN DELAY The Cut In Delay keeps the com-
mand output from turning on for a fixed amount of
time after it has been deactivated. By default, the cut-
in delay is0:00:00. If you wish to specify acut-in
delay, enter it in thisfield.

CUT OUT DELAY The Cut Out Delay keepsthe
command output from turning off for afixed amount
of time after it has been activated. By default, the
cut-out delay is 0:00:00. If you wish to specify a cut-
out delay, enter it in thisfield.

17.4.4 Screen 5: Outputs

2

S1: Genera T [S2% Inputs [s3: [Sa: Setpoints
S6: Alarns [S7: Motices [s8: Bupass [s9: s18:
Sensor Control AV: ANALOG SENSA1
Dutputs Board
COMMAND OUT H B L

Enter Board/Controller ! Digital comnmand output

Fi: PREV TaB  Jr2: WExT Tap  Jra: epir  Jra:  [FS: caNcEL
F

F6: ALARMS F7: LOOK UP FB: ACTIONS F9: HOME 18: BACK

Figure 17-7 - Analog Screen 5: Outputs

NOTE: If you will not be controlling a device using
this analog sensor’s value, skip to Screen 6.
Required Steps

1. Enter the board and point address of the com-
mand output in the COMM AND OUT field.

17.4.5 Screen 6: Alarms

S1: General S2: Inputs |EED [Sa: Setpoints [S5: Outputs
S6: Alarns S7: Motices |s8: Bupass [s9: [s1@:

Sensor Control AV: ANALOG SENSA1

Alarm LO Limit :
Alarm HI Limit : NONE
Alarn Delay :  B:88:88

En
Fl: FREV TAE

ter DF ! Control wvalwe LO alarm linit
B FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
F6: ALARMS F7: STATUS F8: ACTIONS F9: HOME F18: BACK

Figure 17-8 - Analog Screen 6: Alarms

Required Steps

1. If you wish to generate an alarm when the sensor
value goes below a pre-defined limit, enter the
low limit set point in the Alarm L O L imit.

2. If you wish to generate an alarm when the sensor
value goes above a pre-defined limit, enter the
high limit set point in the Alarm HI Limit.

3. Enter the amount of time the sensor value must
bebelow aL O limit or above aHI limit beforean
alarm will be generated in the Alarm Delay field.

17.4.6 Screen 7: Notices

T1: General

S22 Inputs E£H [S4: Setpoints [S5: Outputs

S7: Motices S8: Bupass [s9: [s1@:

Sensor Control AV: ANALOG SENSA1

Hotice LO Limit:
Hotice HI Limit: NONE
Hotice Delay : B:98:88

Enter DF ! Control value notice LO Llimit

Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
H F F

F6: ALARMS F7: STATUS '8: ACTIONS F9: HOME 18: BACK

Figure 17-9 - Analog Screen 7: Notices

Required Steps
1. If you wish to generate a notice when the sensor
value goes below a pre-defined limit, enter the
low limit set point in the Notice L O L imit.

2. If you wish to generate a notice when the sensor
value goes above a pre-defined limit, enter the
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high limit set point in the Notice HI L imit.

3. Enter the amount of time the sensor value must
bebelow aLO limit or above aHI limit before a
notice will be generated in the Notice Delay
field.

17.4.7 Screen 8: Bypass

Eimsleim

T1: Genera T [S2: Inputs 31 4! Setpoints | S5: Outputs

S6: Alarns

[S7: Notices s9: [s1e:

Sensor Control AV: ANALOG SENSA1

BYPASS VALUE H

BYPASS INPUT H B B

Enter State:! Use Next/Prev keus ! Ualue to set Comnmand outpi. .
Fi: PREV TaB  Jr2: WExT Tap  Jra: epir  Jra:  [FS: caNcEL
F6: ALARMS F7: LOOK UP FB: ACTIONS F9: HOME F18: BACK

Figure 17-10 - Analog Screen 8: Bypass

Options
Bypass Input If you wish to set up aphysical input
(such as aswitch or push button) that will bypassthe
command output to afixed digital state, enter the
board and point address of the input in the Bypass
Input definition. The bypass will be active whenever
thisinput is CLOSED.

Bypass Value Inthisfield, choose the value to
which the command output will be bypassed when
the Bypass Input is CLOSED. Use the Look-Up

Table (&M to select.

17.5 Setting Up Digital
Sensors

Accessing digital sensorsfor setup issimilar to analog
sensors. From the Main Status Screen, press [ F2 N begin
setting up your sensors. Thiswill bring up the Sensor Sta-
tus Screen (Figure 17-11).

Note: If you have more than one sensor, a menu
screen will appear listing all analog AND digital sensors.
To select a digital sensor for setup, choose one of the
sensors named “ DI GI TAL SENS(number),” and press

[Digital Sensor Comtrol Status|
DIGITAL SENSOR NAHE :

DIGITAL SENSA1

Control Val :HotAct

Cormmand : OFF

Scroll through applications with NEXT/PREU APPL or use LOOK-L. o scicoe

Fl: SUCTION GRPJF2: CONDENSER |F3: CIRCUITS [Fa: SENSORS __ [FS: MORE |

F6: ALARMS F7: SETPT F8: ACTIONS F9: HOME F18: BACK

Figure 17-11 - Digital Sensor Satus Screen

The Digita Sensor Status screen shows the current
sensor value, and if applicable, the ON/OFF state of the
digital output controlled by the sensor.

Right now, this screen should be mostly blank, since
you have not yet specified any information about the sen-
sor.

To begin setting up this sensor, press & followed by

a
17.5.1

I S2: Inputs |EED [S4: Mins/Delaus|S5: Proof
S6: Outruts S7: |s8: Bupass [s9: [s1@:

Sensor Control DV: DIGITAL SENSA1

Screen 1: General

Hame : DIGITAL SENSA1
Hum Inputs H 2

Comb Hethod

Invert Ctrl Val: No

Show Advanced : HNo

Scroll using Next/Prev keys ! Method used to combine the digica: sopeues
Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
F6: ALARMS F7: LOOK UP F8: ACTIONS F9: HOME F18: BACK

Figure 17-12 - Digital Screen 1: General

Required Steps

1. Enter anamefor the digital sensor module in the
Name field.

2. Enter the number of digital inputs that will be
combined into the control input valueinthe Num
Inputs field. You may specify up to four inputs.

3. If you are combining more than one sensor (i.e.
the Num Inputs field is defined with a number

Setting Up Digital Sensors
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higher than one), choose the logic that will com-
bine the multiple inputs into asingle digital state
in the Comb Method field. Use the Look-Up
Table () to select. Refer to Section 17.3.1,
Logical Combination, for a description of the
various logical combinations.

4. If you wish to invert the combined value after it
has been combined by the Comb Method, press
to change the | nvert Ctrl Method field to
“Yes.”

Options

Show Advanced The Show Advanced field
enabl es or disables some of the more advanced ana-
log sensor control functions. For now, leavethisfield
set to “No.”

17.5.2 Screen 2: Inputs

2

17.5.3 Screen 4: Mins/Delays

£4: Mins/Delaus

51 Proof

S1it General [S2: Inputs [s3¢

S6: Outruts |s7: |s8: Bupass s18:

Sensor Control DV: DIGITAL SENSA1

[S4: Mins/Delaus|S5: Proof
S8: Bupass [s9: [s1e:

Sensor Control DV: DIGITAL SENSB1

Board Point
LOGIC IN1 : E

LOGIC INZ

S6: Outputs

Enter Board-/Controller ! Digital Input (s) into Logic cell

Fi: PREV TaB  Jr2: WExT Tap  Jra: epir  Jra:  [FS: caNcEL

8 F
F6: ALARMS F7: LOOK UP FB: ACTIONS F9: HOME F18: BACK

Figure 17-13 - Digital Screen 2: Inputs

Required Steps
1. Enter the board and point address of each logical
input in the appropriately numbered LOGIC IN
input.

Vo lue
Hin ON Time B 6:080 :80
Hin OFF Time : B:90:88
ON Delay : B:90:88
OFF Delay : B:90:88
i Cer MY S MM 30 : GO OR 12100 DO MIMIIL  { ramONKC me WO NG o T i o
T PEEU TAp  [F2: mextr Tap_ [ra: EniT _ rar  [rst canceL ]

Figure 17-14 - Digital Screen 4: Ming/Delays

Options
Min ON Time TheMinimum ON time forces the
Sensor Control module’'s command output to remain
ON for a minimum amount of time before it may be
turned OFF. If you wish to specify a minimum ON
time, enter it in thisfield (HH:MM:SS format).

Min OFF Time The Minimum OFF time forces the
Sensor Control modul€’'s command output to remain
OFF for aminimum amount of time before it may be
turned ON. If you wish to specify a minimum OFF
time, enter it in thisfield (HH:MM:SS format).

ON Delay Beforethe command output may transi-
tion from OFF to ON, the Sensor Control module
must wait for an amount of time equal to the ON
delay. If you wish to specify an ON delay, enter it in
thisfield (HH:MM:SS format).

OFF Delay Before the command output may transi-
tion from ON to OFF, the Sensor Control module
must wait for an amount of time equal to the OFF
delay. If you wish to specify an OFF delay, enter itin
thisfield (HH:MM:SS format).
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17.5.4 Screen 5: Proof

B FPress Shift Fx keys to select Tabs "Sx’ 15 FAILS

§1: Genera! 1 [s2: Inputs [s3: [$4: Mins/Delaus RTINS
$6: Outputs [s7: [s8: Bupass [s9: sie:
Sensor Control DV: DIGITAL SENS@1
Proof] Ualuel
Proof Type @iDisablcd ]

Scroll using Next/Prev keys ! Proof tupe

Eimsleim

Fi: PREU TAB__JF2: NEXRT TaB__JFa3: EDIT ___Jra: ____ JF5: CANCEL

Figure 17-15 - Digital Screen 2: Inputs

Options
Proof Type If you will not be using proof checking
for thisdigital sensor control application, leave this
field set to “ Disabled.” Otherwise, choose which out-
put value from the Sensor Control application will be
used to compare to the Proof input. There are two
options:

* Logical Value - The Proof input will be compared
to the output state the Sensor Control algorithm is
reguesting, NOT the actual value of the Sensor
Control output. This means any overrides or
bypasses that are active on the output will be
ignored by proof checking.

 Actual Value - The Proof input will be compared to
the actua state of the output, including any
bypasses or overrides.

Proof On Value You may choose under what con-
ditions proof checking will be active.

* ON only (default) - The application will do proof
checking only when the output is supposed to be
ON. When it is supposed to be OFF, the application
will not check the Proof input to verify it is OFF.

» OFF only - The application will do proof checking
only when the output is supposed to be OFF. When
it is supposed to be ON, the application will not
check the Proof input to verify it is ON.

» ANY value- The application will do proof checking
for both ON and OFF values of the Sensor Control
output.

PROOF IN Enter the board and point address of the
proof checking device in this input definition.

Proof Delay Enter the amount of time the Proof

input must register afailure before the application
considers the application “failed.” Enter atimein
HH:MM:SS format.

Proof Latch Enter the amount of time the proof
input must register a*“return-to-normal” after proof
failure before the failureis cleared.

17.5.5 Screen 6: Outputs

T1: General S2: Inputs |EED [S4: Mins/Delaus|S5: Proof
7 [S6: Bupass  [55: [ste:

Sensor Control DV: DIGITAL SENSA1

Boara
COHMHMAND OUT H E L

Digital command output

Enter Board/Controller !
Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL

Figure 17-16 - Digital Screen 6: Outputs

Required Fields

1. Enter theboard and point address of the relay that
the Sensor Control module will control in the
COMMAND OUT definition.

17.5.6 Screen 8: Bypass

B1: General |SZ: Inputs 83! ELH Mins/ﬂelaus‘sﬁ: Proof
S6: Outruts |s7: 59: [s1e:
Sensor Control DV: DIGITAL SENSA1
BYPASS VALUE H
BYPASS INPUT H E B
Enter State: Use Next/Prev keys ! Value to set control outpL. vu o wurass
Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL

Figure 17-17 - Digital Screen 8: Bypass

Options
Bypass Input If you wish to set up aphysical input
(such as a switch or push button) that will bypass the
command output to afixed digital state, enter the
board and point address of the input in the Bypass
Input definition. The bypass will be active whenever

Setting Up Digital Sensors
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gimstein
thisinput is CLOSED (ON).

Bypass Value Inthisfield, choose the value to
which the command output will be bypassed when
the Bypass Input is CLOSED. Use the Look-Up

Table (&M to select.
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A Power Monitoring application is used primarily for
monitoring, recording, and to alesser degree controlling
kW usage in a building.

18.1 Overview

Explanation of "Demand”

Power companies supply power to consumers at a
fixed rate per kilowatt hour until a pre-defined level of
energy consumption is reached. Thislevel is called the
“demand limit.” When the demand limit is exceeded, the
rateis greatly increased as a penaty for high power
demand by the consumer. Generally, once the demand
limit is exceeded, the increased rate is charged for the
remainder of theyear.

To determine if you have reached the demand limit,
the power company arbitrarily monitors a consumer’s
energy consumption for afixed period of time. This moni-
toring period is called a“demand window.” Power com-
panies can generally tell you how long a demand window
period lasts, but you' || never know when the measurement
will take place.

How Power Monitoring Calculates Demand

To help you make sure you do hot use more power
than the demand limit, the Einstein’s Power Monitoring
applications determine your current KW usage in much the
same way as your power company. Power Monitoring
uses a watt-hour transducer input to determine the current
kW usage. Multiple kW values are averaged together into
“demand windows,” much like the ones power companies
use.

Then, depending on how the application is configured,
the most current kW value is compared to a demand set
point. The “current KW value” in this case may be either
the instantaneous value read by the power transducer, or it
may be the average of all kW transducer readings taken
over 1-minute intervals. This set point should be equal to
or slightly lower than the demand limit set by your power
company.

In short, since Einstein doesn’t know when the power
company’s demand window will begin, the Einstein mea-
sures power asif the demand window could happen at any
time. This way, Einstein can more accurately determine
when your site is approaching or exceeding the demand
limit.

Shed Mode

If the KW usage is higher than the demand set point,

Power Monitoring goes into Shed Mode. During Shed

Eimsleim

18 Power Monitoring

Mode, Power Monitoring turnson adigital output called
SHED OUT. This output may be connected to the demand
shed inputs of one or more Einstein applications, which
will in turn shut down or otherwise curb the power usage
of the overall system. The SHED OUT output remains ON
until the kW usage falls below the demand set point.

In short, the purpose of Shed Mode isto get the total
kW usage below the demand set point as soon as possible.

Note: If you do not wish to use load shedding for your
building, simply do not connect anything to the SHED
OUT output.

18.1.1 Logging

Power Monitoring applications are pre-programmed
with extensive logging capabilities that record the hourly,
daily, and monthly power usage statistics.

Hourly

The hourly log contains alist of power usage summa-
ries of the previous 48 hours. An hourly log entry con-
tains:

» Thetime and date of the entry,
The kWH for that hour,

» The maximum average KW that occured within any
demand window for that hour,

The highest instantaneous kW reading taken for
that hour, and the time that reading was taken.

Daily
Thedaily log containsalist of power usage summaries
for the previous 48 days. A daily log entry contains:

» Thedate of the entry,
» ThekWH for that day,

» The maximum average kW within any demand
window for that day,

» The highest instantaneous kW reading taken for
that day, and the time that reading was taken,

» Thetotal number of minutes the Power Monitoring
application was in Shed M ode,

» TheHeat Degree Daysfor that day, and
» The Cool Degree Days for that day.

Monthly

The monthly log contains a list of power usage sum-
maries for the previous 24 months. A monthly log entry
contains:

Overview
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» Themonth and year of the entry,
» ThekWH for that month,

* The maximum average kW within any demand
window for that month,

* The highest instantaneous kW reading taken for
that month, and the date and time the reading was
taken,

* Thetotal number of minutes the Power Monitoring
application was in Shed Mode,

» The Heat Degree Days for that month, and
» The Cool Degree Days for that month.
Definition of Heat and Cool Degree Days

Heat degree-days and cool degree-days are standard
industry measurements of the demand for heating and
cooling. This measurement is based on the daily average
outdoor air temperature.

If the daily average temperature is below 65°F, then
the number of heat degree-days for that day is equal to 65
minus the day’s average temperature in degrees Fahren-
heit. Example: if the day’s average temperature is 54°F,
the number of heat degree-days for that day is 65-54=9
heat degree-days.

If the daily average temperature is above 65°F, then
the number of cool degree-days for that day is equal to the
day’s average temperature in degrees Fahrenheit minus 65.
Example: if the day’s average temperatureis 71°F, the
number of cool degree-days for that day is 71-65= 6 cool
degree-days.

Larger degree-day numbers indicate alarger demand
for heating or cooling. Degree-day totals may be added
together to indicate heating and cooling demand for
weeks, months, or years. Einstein does this to keep
monthly logs of heat and cool degree-days.

18.2 Setting Up Power
Monitoring Circuits

From the main status screen, press &3 foliowed by

B o begin setting up your power monitoring circuits.
Thiswill bring up the Power Monitoring Status Screen
(Figure 18-1).

Note: If you have more than one power monitoring
circuit, a menu screen will appear listing all power mon-
itoring circuits. To select a power monitoring circuit for
setup, use the arrow keysto highlight one of the circuits

and press.

2

[Pouwer Homitoring Status
POWER HONITOR NAHME :

POMER HMOHTRA1

Awvg KW HOHE

KH Demand SF 1668

[GENERAL INFORMATION

Outdoor Temp : HOHE
Time In Shed : (2]
Shed Output : NotAct

Scroll through applications with NEXT/PREU APFL or use LOOK-L. o scicoe

Ti: enu T2: ZoNES Ta: LiGNTING _[Fa: Scweors _ |rs: moge |

Figure 18-1 - Power Monitoring Satus Screen

The Power Monitoring Status Screen showsthe current
average KW usage vaue as well as the demand set point
and the status of the shed output. Right now, this screen
should be mostly blank, since you have not yet configured

the circuit. To begin configuration, press K followed

by = §

18.2.1 Screen 1: General

Im: Setrornts [S37 Temuts T=ar =

Pouwer Homitoring: POMER MONTRA1

[Generall Ua lue|

Name [POMER HONTRE1
Long Name :

KW Deadband : 56.8
Dend Wind Dur : a:15

KW to Use : Average

Enter desired text !

Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL

Narme of this power monitor application

F6: ALARMS F7: STATUS F8: ACTIONS F9: HOME F18: BACK

Figure 18-2 - Power Monitor Screen #1: General

Required Steps

1. Enter aname for the power monitoring circuit in
the Name field.

2. Enter the demand window time period used by
your power company to measure your site’s
demand usage in the Demand Wind Dur field.
Enter this time in hours:minutes format.

3. Inthe KW to Usefield, choose whether you want
the KW value shown by the Power Monitoring
circuit to be an “average” KW or an “real” KW.
Selecting “ Average” will average all the KW
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transducer readings taken during the previous
demand window and use the result as the KW
output. Selecting “Real” will simply take the raw
value from the KW transducer and use it as the
KW output.

Options

KW Deadband The KW deadband is an amount of
KW equally above and below the KW demand set
point in the Power Monitoring circuit. If the KW
value is above the set point plus one-half the dead
band, the Power Monitoring circuit will consider the
demand set point to be exceeded and the Shed Out
output will turn ON. The KW value must drop bel ow
the KW set point minus one-half the dead band to
turn the Shed Out output OFF and cancel the demand
state.

18.3 Screen 2: Setpoints

Eimsleim

18.4 Screen 3: Inputs

S1: General S2: setpoints | EEHEBUCTTINNNNN =4 EEH
Pouwer Homitoring: POMER MONTRA1
=

KH INPUT

OUTDOOR TEHP : THIS.B1.1:GLOBAL DATA :0AT OUT

Enter Board/Controller ! kM input point

Fl: PREV TAB FZ: NEXT TAB F3: EDIT [Fa: JFs: CANCEL
H F F

F6: ALARMS F7: LOOK UF '8: ACTIONS F9: HOME 18: BACK

S1: Genera T |S2: Setpoints |EEFNRITINES [5a: EEH
Power Monitoring: POWER MONTRA1
Ua lue
KH DEMAND SP i 1888
Dmnd Alarm En  :  Ho

Enter 8 to 19ABA KM ! kW demand Setpoint

Fi: PREV TaB  Jr2: WExT TaB  JFa: epir  Jra:  [FS: caNcEL
F

F6: ALARMS F7: STATUS FB: ACTIONS F9: HOME 18: BACK

Figure 18-3 - Screen 2: Power Monitor Setpoints

Required Steps

1. Enter the demand set pointinthe KW DEMAND

SP field.

2. If you wish to generate alarms when the demand
set point is exceeded, select “Yes’ in the Dmnd
Alarm En field.

Figure 18-4 - Power Monitoring Screen 3: Inputs

Required Steps

1. Enter the board and point address of the watt or
watt-hour transducer in the KW _INPUT defini-
tion.

2. Enter the location of the outdoor temperature
input in the Qutdoor Temp definition. The
Power Monitoring application uses the outdoor
air temperature to calculate heat and cool degree-
day values. By default, thisinput is configured to
look at Global Data's Outdoor Temp provider. If
you would prefer to not use Global Dataand sim-
ply enter a board and point address, press

to change the definition format to
“Board:Point.”

18.5 Viewing Power Moni-
toring Logs

The method for viewing average KW and degree-day
information for a Power Monitoring application is differ-
ent from the way logs of standard input and output values
areviewed. The Power Monitoring application keeps these
logs as application logs, which are accessible from the
Actions Menu when viewing the Power Monitoring Status
Screen.

Navigate to the Power Monitoring Status Screen by

pressing KB rom the Main Status Screen, and
choosing the name of the Power Monitoring application
from thelist that appears. From the Power Monitoring Sta-
tus Screen, press ( s |'E Then, from the menu that
appears, choose which log or graph you'd liketo view.

Screen 2: Setpoints
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19 Trouble Shooting

SYMPTOM

POSSIBLE PROBLEM

SOLUTION

1/0O Network Problems

1/O board getting no power.

Reset power to board.

1/O board not communicating.

Check 1/0 network connections.
a. Check wire polarity
b. check for broken or loose wires.

Dip switches set wrong.

Check 1/O board network dip
switches. (If switches are wrong,
make changes and then reset the con-
troller.)

Terminating resistance jumpers set
wrong.

Check for proper setting of terminat-
ing resistance jumpers. (Up for
beginning/end and down for middle
of network.

Boards not powered.

Check Network/Power voltages.

Problems with Global Actions

Information cannot be read from
another Einstein controller.

Verify that the controller with the
sensor is set up as the Primary and
the controller receiving the informa-
tion is set up as the User (both con-
trollers default aslocal).

Echelon Network Problems

Faulty Wiring.

Check connections. Check for wire
damage.

Termination Jumpers set Wrong.

Refer to Section 4.2.5, Setting the
Terminating Resistance Jumpers

Subnet (Unit #) set Wrong.

Each controller must have its own
subnet address. Refer to Section
9.4.3, Subnet/Node Assignment

Problems with Temp Sensor Display-
ing Proper Value

16A1 Input dip switches set improp-
erly.

The 16 dip switches on the 16Al
board correspond to each of the
inputs. If dips up, temp sensor.
If dips down, pressure trans.

Incorrect board and point address.

Verify proper board and point
address.

No Heat or Air will Come On

Incorrect board and points assign-
ment.

Make sure that your board and points
are assigned to the to the correct
compressors and heat stages.

Check the heat and cool OAT lockout
temps.

From the Main Status screen,

B ~Hu), BB Actions),

B (sciup), BB (HT/CL
Setup).
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SYMPTOM

POSSIBLE PROBLEM

SOLUTION

Dehumidification Problems

Number of stages not set up or set up
incorrectly.

From the Main Status screen,

[ F1 | (AHUL), [ Fs | (Actions),
E(Setup), [ s JA Fo | (Dehum).

Check for correct # of cool stages for
dehumidification.

Dehumidifier source not set up.

From the same screen, verify what
the sensor sourceis.

Temp setting for DEHUM OCC or
DEHUM UOC too high.

From the same screen, check the
minimum temp setting.

Lighting Control Problems

Lights will not come on.

Make sure you have atime schedule
set up. A timescheduleisnot lighting
control. You can use the same time
schedulefor several lighting controls.
Set up the time schedule first and
then assign it to alighting control.

Set up atime schedule and go to
lighting control. Choose which one

and pressm and . press (ED
(Inputs). Highlight the board field,

press (Lookup), and choose the
input device (EEB). Highlight the
point field and pre$ . Select the
type of schedule using the EE8 andER
keys and press .

Make sure the Lighting control out-
put is assigned.

Lights Will Not Come On with the
Photocell

Photocell not recognized by control-
ler.

Make sure the photocell is config-
ured as an analog input.

Verify that the type of light sensor is
correct.

If using alight level sensor from
another Einstein controller, set it up
on the controller it is associated with
in the global data section.
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20 Operator’s Guide to Using the Einstein
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3| POWER MONITOR
4| LIGHTING CONTROL

Figure 20-1 - Main Satus Screen

The Main Status screen (Figure 20-1) is divided into
sections that display the current status in areas of impor-
tance in the system (i.e. outside temperature, lighting con-
trol, air handler circuits, and HVAC zones). Thetime, date
and alarm status are displayed aswell. The display is
backlit, but will dim to save energy after a determined
amount of time.

The Main Status Screen acts as a master and default
screen for al the functions of Einstein. Thisscreenis
divided into different sections, displaying important areas
in the system.

Outside Conditions

The first section of the Main Status screen is the Out-
side Conditions screen located in the top left corner. Infor-
mation such as outside temperature, outside relative
humidity, season, and light level value

Demand Section

This section displays the current status of the demand
circuit(s). It also showsif the controller has placed the unit
in shed mode.

Power Monitoring Section

This screen located at the bottom left of the screen and
contains information on the status of the power monitors,
such as the current kilowatt values and average kilowatt
values.

Lights Section

The Lights Section displays the name of each light cir-
cuit and the current on/off status for each.
Air Handler Unit Section

This section contains information on the air handlers
such as the names of the air handlers, their temperature
setpoints, current states, and active setpoint states.

HVAC Section
The HVAC section contains information on the HVAC

zones, current temperature, occupied status, and cooling
and heating set points.

20.1 Navigation

The Cursor

The Einstein includes arrow keys for the user to easily
navigate the cursor around each screen. Areas can be
accessed for detailed information and certain functions by
guiding the cursor with the arrow keys.

The &y

Certain functions may be performed from the Main
Status screen. Functions such as graphing, overriding, and
expanded information can be initiated without moving
from the Main Status screen. These functions appear (and
change as the cursor moves about the screen) in the Func-
tion Button menu in the box.

Depending on wherethe cursor is pointed, this key will
offer different functions (displayed in the function button
menu) based on the type of field that is highlighted. The
user may initiate the key from the Main Status screen
to call up these functions. For example, if one of the light
control circuits were highlighted, the menu space for
would indicate “OVERRIDE,” meaning that by pressing
, the override update screen would come up for that
particular light circuit.

Navigation
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20.2 Checking Boards
Online

2

Hetwork Status|
1(————— LON ——————- >1 I<- 140 NET ->!
Unit Unit
Sub— Ctrl Ctrl Total Boards Boards

Hane Hodel net Hode Online Offline Offline Online Offline
£ (NS TE 11 00880 1dg m E E m
e
T TR TR TR T

Figure 20-2 - Network Satus Screen

You can check al boards that are on either the Echelon
network (Einstein controllers) or the 1/0 network from the
Network Status screen (See Figure 20-2). This screen dis-
plays information such as the Subnet and Node addresses
for each board, the number of Echelon controllers (Ein-
steins) that are online or offline, and the number of 1/0
boards online or offline.

To get to the Network Status Screen:
3. From the Main Status screen, press [ F8
(ACTIONS).
4. Press (N etwork Status).
The Network Status screen will display several items:

* The names, descriptions, and subnet and node
addressesfor each controlling devicein the network
(RX & BX).

* All Echelon devices (Einstein), online and offline.

* Number of I/O Network devices (16A1s,8ROs, etc.)
associated with each controller online and offline.
If Boards are Offline

If there are boards offline, the Network Status screen
will not identify them. It will state how many are on or
offline. To determine which boards are inactive:

1. Fromthe Main Status screen, press [ Fs |
(ACTIONS), and then (System Setup).

2. pressEl (Network Status/Setup) and then
(Controller Status)

Board#/
Hame Hodel Bus Subnet Node Revision Status
RT.B81.882 RT188-Roof Top LON 1 2 8 8- 8 O0Online
RT.A1.8683 RT188-Roof Top LON 1 3 B 8- 8 Online
RT .A1.8684 RT188-Roof Top LON 1 4 B 8- 8 Online
RT .A1.885 RT188-Roof Top LON 1 5 B 8- 8 Online
RT .A1.8686 RT188-Roof Top LON 1 6 B 8- 8 Online
.Al.A81.81 16A1 1.0 1 B 8- 8 Online
.Al.81.82 16A1 1.0 2 B 8- 8 Online
.Al.81.83 16A1 1.0 3 B 8- 8 Online
.Al1.81.84 16A1 1.0 4 B 8- 8 Online
.Al.81.85 16A1 1.0 5 B 8- 8 Online
.RO.A1.81 8RO 1.0 1 B 8- 8 Online
.RO.81.82 8RO 1.0 2 B 8- 8 Online
.RO.81.83 8RO 1.0 3 B 8- 8 Online
.RO.81.84 8RO 1.0 4 B 8- 8 Online
.RO.A1.85 8RO 1.0 5 B 8- 8 Online

e rar  [rst cameic

Figure 20-3 - Network Satus Screen

Thisscreen will list al of the Echelon (Einsteins, sig-
nified by LON) and 1/O (16Als, 8ROs,etc.) boards that
have been programmed into the system. The screen also
includes the current statuses of each board, so after deter-
mining which board is offline, move onto Section 19,
Trouble Shooting.

20.3 Checking Status
Screens

F1: SUCTION GRP|F2: CONDENSER F3: CIRCUITS F4: SENSORS F5: MORE
T7: crar ToiacTions [rer Jrier

-
o
>
=
>
]
4
@

Figure 20-4 - Function Button Menu

The Einstein controller has four status screens that
each are accessible (from the Main Status Screen) by
pressing one function key (see Figure 20-4). The AHU
status screen, the Zones status screen, the Lighting status
screen, and the Power Monitor status screen all can be
accessed by pressing one of the function keys.

AHU Screen

Press & . The AHU selected will be displayed with
information such as control temperature, fan status,
humidity value, heat and cool settings, and other general
information.

Zone Status Screen

Press & . Select which zone status to view with the
arrow buttons and press E&. Information on the zones
such as zone temperature output, economy mode, tempera-
ture combining methods, dehumidifier status, and other
general information will be displayed.

Lighting Status Display
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Press & . Select which lighting schedule to view with
the arrow buttons and press E&. Information such as cur-
rent output status, proof activity, bypass/shed status, and
other information are given.

Power Monitor Display

Press Il . Select a power monitor circuit and press
B&. Information such as the kilowatt demand value, and
shed out activity will be displayed.

Other Status Screens

Other status screensin the Einstein controller may be
accessed by pressing B . This menu shows screens such
as RT-100 Rooftop Units, Anti-sweat circuits, Demand
Control, Time Schedules, and Leak Detection. To gain
access to any of the given applications, select the corre-
sponding number or letter.

20.3.1 Logging into Other Einstein
Controllers on the Network

Remote Login allows the user to log into any Einstein
controller in the system and perform actionsin the control-
ler without physically being in front of that controller.

To log on to another Einstein controller in the system:
1. Log onto the Einstein controller.

2. Press EEB (ACTIONS). Press @ (Choose Con-
troller).

Eimsleim

Renote Login|

Controtter: I

Enter desired text

EN ES: CANCEL

Figure 20-5 - Remote Login Screen
3. The Remote Login screen will appear (See Fig-

ure 20-5). To choose the controller, press
(LOOK UP).

4. A list of al the associated Einstein controllerson
the network will come up. Choose the controller

using the arrow keys and press 3

5. The Remote Login screen will appear again with

the controller name that was selected. Verify that
the controller name isthe correct and press  =ner
6. The“WAIT” indicator will appear in the top |eft
corner of the screen. Do not make any key-
strokeswhilethisindicator isdisplayed. In 10 -

15 seconds the Main Status screen form the cho-
sen controller will be displayed.

To log off from the Remote Login:
1. pPress E&D (ACTIONS).

2. press DGR (Log Off).

The Einstein controller will be off the Remote Login
mode.

20.4 Alarms

This section describes how to view and use the Alarm
Advisory Log.

20.4.1 Accessing the Alarm Advi-
sory Log

The Alarm Advisory Log can be accessed by pressing
B from the main status screen or any other screen
where ALARMS is displayed in the B nenu box.

20.4.2 Viewing the Controller Advi-
sory Log

The current number of advisory log entries (the log
that is highlighted) is displayed at the top right of the Con-
troller Advisory Log Screen. The total number of alarms
and/or noticesin the Controller Advisory Log isdisplayed
below the current field. To move between Controller

Advisory Log entries, press the JAN or v key.

Alarms
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12:58 THIS CTRL — B:8 HEH: 1731: 1461 8-13-97

1 ALARM 1 FAIL
- - fcknowledged Controller Advisory Log) 1 - Current
# = Unacknowledged 3 - Total
DATE  TIME STATE PROPERTY or Board-Point NDVISORY MESSACE
[3-29-98 4 :22 IN-NIC «JTHIS CTRL:X388 Susten Controller Reset
4:22 ALARM = THIS CIRL X388 Sustem
4:22 FAIL = THIS CTRL X300 Sustem

3-29-98
3-29-98

Battery backed me
Advisory Log lost

STATE: N=Return-to-Normal R=Reset(Forced)-to-Nornmal. ! Adui s

Fl: ALARM ACK _|F2: ALARM RST |F3: ALARM CLR__|F4: UPDT DATA__|F5: CANCEL
8 F

F6: ALARMS F7: EXPD_INFO__|F8: ACTIONS F9: HOME 18: BACK

Figure 20-6 - Alarm Advisory Screen
The Controller Advisory Log is divided into four cate-

gories:

» Date & Time

» State

* Property or Board/Point

» Advisory Message
20.4.3 Date & Time

The Date & Time column simply displays the date and
time when the alarm or notice was generated and logged
into the controller.

20.4.4 State

The State column describes the alarm type, the current
alarm state, and whether or not the alarm has been
acknowledged. There are three possible alarm states:

* ALARM - A high-priority warning, usualy signify-
ing a condition that requires attention.

* NOTICE - A low-priority message, usually signify-
ing a condition or a system change that requires no
attention or may require attention in the future.

* FAIL - A fallureisaspecid kind of message that
signifies afailurein an Einstein system, an applica-
tion, or in an input or output device controlled by an
application (such as a sensor or fan).

20.4.4.1 Returned-To-Normal and
Forced-To-Normal Alarms

For as long as the condition that caused the alarm mes-
sage exists, the State field will show either ALARM,

NOTICE, or FAIL as appropriate to the alarm type. How-
ever, if the condition that caused the alarm, notice, or fail-

ureis corrected, the message shown in the State field will
change to signify the correction.

There are two ways an alarm, notice, or failure condi-
tion may be corrected:

» Return-To-Normal - “Return-To-Normal” means
the condition that generated the alarm, notice, or
failure has returned to normal on its own, or the
Einstein has automatically corrected the condition.
If an alarm returnsto normal, a“N-" will appear in
front of the alarm state in the State field.

* Reset (Forced)-To-Normal - “Reset-To-Norma”
means the Einstein has been forced by a user to
consider the condition “ normalized” for purposes of
alarm control. A Reset-To-Normal occurs when an
alarm isreset using the Alarm Reset button (ﬂ).
If an alarm is forced to normal, a“R-" will appear
in front of the darm state in the State field.

Table 20-1 lists the nine possible state messages as
they appear in the State field.

Advisory Type | Condition | Condition | Condition
Still Exists | Returned | Reset to
To Normal| Normal
Alarms ALARM N-ALM R-ALM
Notices NOTCE N-NTC R-NTC
Failures FAIL N-FL R-FL

Table 20-1 - Alarm Sates

20.4.5 Acknowledged State

The State field also shows whether or not an advisory
record has been acknowledged or reset by a user. If an
alarm has been acknowledged or reset, adash “—" will
appear at the end of the State field. If an alarm has not
been acknowledged or reset, an asterisk “*” will appear at
the end of the State field.

20.4.6 Property or Board/Point

This column describes where the alarm, notice, or fail-
ure was generated from. Alarms and notices can either be
generated within the Einstein system or from an input
valuethat is higher or lower than an alarm or notice set-
point defined during the system configuration process.

20.4.7 Advisory Message

The Advisory Message column is a brief description of
the alarm, notice, or failure. Because of screen size con-
straints, it is often the case that the full advisory message
will not be displayed in the Advisory Message field. To
view the full advisory message, as well as the alarm prior-




ity and other important alarm information, press for
Expanded Information.

Eimsleim

Advisory #1 of 5
Property or Board/Pt : THIS:@1:1:NV Handler
Advisory Message : FAIL : Binding input to output failed
Acknowledge Status : = UNK
Report Priority : 28
- Date : 3-29-98
- Time 1 21:46

Press any key

Figure 20-7 - Expanded Info Screen

20.4.8 Acknowledging, Resetting,
& Clearing Log Entries

20.4.8.1

When an alarm, notice, or failure is acknowledged, the
log entry remains in the Controller Advisory Log. The
only thing that changes is the state of the alarm or notice.
An acknowledged alarm or notice returnsthe Einstein to a
normal state of operation.

To acknowledge an alarm or notice, highlight the
desired log entry and press i@ (ALARM ACK). A
screen will come up prompting the user to either acknow!-

edge the selected advisory, acknowledge all advisories or
to cancel the operation.

1. pPressld to acknowledge the sel ected advisory.

Acknowledging

2. Pressi@ to acknowledge all advisories.

3. Press to cancel the operation.

20.4.8.2 Resetting

When alog entry isreset, it is forced to anormal con-
dition and thelog entry remainsin the Controller Advisory
Log.

An alarm, notice, or failure can be reset by highlight-
ing alog entry and pressing [ F2 (ALARM RST) while at
the Controller Advisory Log screen. A screen will come
up prompting the user to either reset the selected advisory,
reset all advisories or to cancel the operation.

1. Press to reset the selected advisory.
2. Pressﬂ toreset all advisories.

3. Press to cancel the operation.

20.4.8.3 Clearing

The option to clear logs completely removes alog
entry from the Controller Advisory Log.

Controller Advisory Log entries may be cleared by
highlighting the log entry and pressing (ALARM
CLR) while viewing the Controller Advisory Log screen.
A screen will come up prompting the user to either clear

the selected advisory, clear al advisories or to cancel the
operation.

1. Press to clear the selected advisory.
2. Press @ to clear all advisories.
3. Press to cancel the operation.

20.4.9 Updating the Controller
Advisory Log

After alog entry has been acknowledged, reset, or
cleared, the Controller Advisory Log can be updated by

Alarms
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pressing [ ¢ (UPDT DATA). When s pressed, the
Controller Advisory Log isre-generated and any changes
that have been made since the last generation will occur.

20.4.10 Expanding Advisory Infor-
mation

Advisory #1 of 5
Property or BoardsPt : THIS:B1:1:NU Handler

Advisory Message : FAIL : Binding input to output failed
Acknouledge Status  : * UNK

Report Priority : 28

- Date : 3-29-98

- Time : 2146

Press any key

Figure 20-8 - Expanded Info Screen

To view expanded information on alog entry, highlight
the desired log and press . A screenwill come up tell-

ing the user what advisory is being viewed out of atotal
number of advisories.

Property or Board/Point

This message shows the location where the advisory
was generated. This will be a board and point address or
an application input or output (in Controller:Applica
tion:Property) format.

Advisory Message

The advisory message is displayed bel ow the Property
or Board/Point. The Advisory Message describes the advi-
sory log entry (what went wrong in the system).

Acknowledge Status

Acknowledge Status describes the state of the advi-
sory. If an advisory has been acknowledged or reset, the
user name or the person who acknowledged or reset the
alarm will appear below the acknowledge status. The date
and time when the advisory was acknowledged or reset
will also be displayed below the user’s name.

If the advisory has not been acknowledged or reset,
thisfield will display an asterisk “*” aong with the work
“UNK.”

Report Priority
The report priority fields describe the priority level of

the advisory, as well as the date and time the advisory
occurred.

Return To Normal

If the advisory has returned to anormal state, either on
its own or because of a user-ordered alarm reset, the date
and time on which the reset occurred will be shown beside
the report priority.
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Appendix A: Pressure/Voltage and Tempera-
ture/Resistance Charts for Eclipse Trans-
ducers & CPC Temp Sensors

CPC Temperature Sensors Eclipse Transducers
Resistance (ohms) Temperature (F) Voltage Pressure (PSI)
336,450 | 40 (VBC) " 1001b. | 2001b. | 500 Ib.
234170 | -30 xducer xducer xducer
165,210 | -20 05 0 0 0
118,060 | -10 0.7 5 10 25
85399 | 0 0.9 10 20 50
62,493 | 10 11 15 30 75
46235 | 20 13 20 40 100
34565 | 30 15 25 50 125
26,100 | 40 17 30 60 150
19.899 | 50 19 35 70 175
15,311 | 60 2.1 40 80 200
11883 | 70 23 45 9% 225
9299 | 80 25 50 100 250
7334 | 90 27 55 110 275
Table 20-1 - Temp Sensor Temperature/Resistance Chart 29 60 120 300
31 65 130 325
3.3 70 140 350
35 75 150 375
3.7 80 160 400
3.9 85 170 425
41 90 180 450
4.3 95 190 475
45 100 200 500

Table 20-2 - Eclipse \bltage to Pressure Chart

Appendix A: Pressure/Voltage and Temperature/Resistance Charts for Eclipse Transducers & CPC Temp Sensors ® A-1
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Appendix B: Echelon Network ID Chart

Controller Name Model Subnet | Node Neuron ID Controlled Unit's
Number | Number | sticker/number Model, Serial #, and/or
Location
MEATCASE #1 CC-100L 1 2 010598279400 12’ MULTI-DECK MEAT

LIST OF LONWORKS NETWORK DEVICES (PAGE ___of )

Photocopy this page for use in recording Echelon numbers and Echelon network information.
Keep records on-site for servicing and troubleshooting purposes.
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Appendix C: Alarm Advisory Messages

Thetable below isalist of all alarm messagesthat may appear in Einstein’s Alarm Advisory Log. Each alarm message
islisted by its Alarm Name, which isthe text recorded in the Alarm Advisory Log when the error occurs, and the Default
Priority, which isthe default priority value for the alarm. A Default Priority of “User” indicatesthe alarm type’s priority is
programmed by the user during application setup.

Default

Alarm Name Priority Definition

# of Events Exceeded Limit User A digital value hastransitioned ON more times than
its defined Number of Events set point.

50/60 Hz Line clock i1s bad 20 Einstein is not successfully synchronizing its clock
with the 50/60 Hz pulse of its incoming power.

A FreezeSat input is too low User A temperature sensor on an HVAC cooling stage is
lower than the programmed freezestat set point, indi-
cating possible coil freeze.

Access Log lost - CRC Error 20 Aninterna error has caused theloss of Einstein’s
user access log.

Advisory Log lost - CRC Error 20 Aninternal error has caused theloss of Einstein’s
alarm advisory log.

Alarm Limit Exceeded User An Analog Sensor or a Suction Group has an input
value greater than one of its high limit set points.

Alarm(s) were cleared 99 A user has erased one or more alarms from the alarm
advisory log.

Alarm(s) were reset 99 A user has reset one or more alarms from the alarm
advisory log.

All config/logs were cleared 30 A user has performed a clean out on this Einstein,
removing all programming and stored data

All Lights On User A Global Data application’s All Lights On input has
turned ON to switch on all thelights.

Alternate Hi Limit Exceeded User An analog value in an application using “ alternate”
set points has risen above its programmed Hi Limit
Set point.

Alternate Low Limit Exceeded User An analog value in an application using “ alternate”
set points has risen above its programmed Lo Limit
Set point.

Appl not keeping set point User An Air Handling Unit or Heat/Cool Flex Loop appli-
cation has not achieved set point for a prolonged
period of time.

Application Cell is Lost 15 Aninternal error has caused theloss of an entire
application cell.

Application config has changed 99 A user has changed the configuration of one of Ein-
stein’s applications.

Application setpoint has changed [99 A user has changed a set point in one of Einstein’s
applications.

Application was created 99 A user has created a new application in this Einstein.
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Alarm Name

Default
Priority

Definition

Application was deleted

9

A user has deleted an existing application in this Ein-
stein.

ARTC Override Switch Stuck 20 An override switch on an ARTC has been ON for a
prolonged period of time, suggesting a possible
switch failure.

ARTC Reset From Power Falure [50 An ARTC lost power and reset when power was
restored.

Attempt to write past mem. EOB |50 The Einstein attempted to write data to memory, but
the memory was full.

Average Log Stuck-No Memory |15 The Average L og cannot be written because there is
not enough memory.

Bad Modem 20 The modem on this Einstein is not functioning prop-
erly.

Binding input to output failed 20 A valid connection could not be made between an
input and an output.

BIOSBIOS ext. update failed 20 An update to the Einstein’s BIOS has failed.

BIOS/BIOS extension updated 50 The Einstein’s BIOS was successfully updated.

Can't set Hardware Clock 20 The Einstein is unable to change the time on its hard-
ware clock.

Case cleaning was started User A case circuit has entered clean mode.

Case Temp Hi Limit Exceeded User A single temperature sensor in a Standard Circuit or
Case Control Circuit is recording atemperature
higher than its defined case temperature high set
point.

Case Temp Low Limit Exceeded [User A single temperature sensor in a Standard Circuit or
Case Control Circuitisrecording atemperature lower
than its defined case temperature low set point.

Cdl config not restored 15 Einstein’s attempt to restore configuration data to its
applications has failed.

Cell createfailed for restore 20 Einstein attempted to create new applications as part
of the configuration restoration process and failed to
do so successfully.

Checkit Sensor has Failed User A Checkit sensor is returning an invalid temperature
value, indicating a sensor failure.

Checkit Sensor is Alarming User A Checkit sensor on a Suction Group application Is
recording a high temperature.

Checkit Sensor isin Notice User A Checkit sensor’s temperature is above Its pro-
grammed notice set point.

Comb Temp Hi Limit Exceeded User The combined temperature of an entire Standard Cir-
cuit or Case Control Circuit has risen above its pro-
grammed high temperature set point.

Comb Temp Low Limit Exceeded [User The combined temperature of an entire Standard Cir-

cuit or Case Control Circuit has fallen below its pro-
grammed low temperature set point.
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Alarm Name Dgfaylt Definition
Priority
Communication Port 1 isdown 20 Einstein cannot communicate with the RS232 port on

the Einstein processor board. The Einstein processor
board likely needs repair or replacement.

Communication Port 2 isdown 20 Einstein cannot communicate with the RS485 net-
work port on the Einstein processor board. The Ein-
stein processor board likely needs repair or
replacement.

Communication Port 3 isdown 20 Einstein cannot communicate with the PC-104
(modem) dlot on the Einstein processor board. The
Einstein processor board likely needs repair or
replacement.

Communication Port 4 isdown 20 COM4 is used by service personnel to attach hard-
ware used in test or debug functions. This alarm indi-
cates the port that allows Einstein to communicate
with these devicesisfaulty. The Einstein board likely
needs repair or replacement.

Completed firmware update 50 The Einstein’s firmware was successfully updated.

Config Loss - Chg intmpl rev. 15 Due to a difference between configuration templates
in a previous Einstein version and templatesin the
current version, configuration data could not be

restored.

Config Loss-CRC Error 15 Due to an internal error, Einstein haslost configura-
tion data

Config Loss-File CRC Error 15 Due to an internal error, Einstein has lost configura-
tion data

Config not saved to Flasn 20 Einstein could not save configuration data to flash
memory.

Controller absent from network 20 The current Einstein could not find the specified Ein-
stein, I/O board, or Echelon controller

Controller Reset 50 An ARTC has undergone areset.

Controller snutdown 50 The Einstein underwent a shutdown.

Controller startup 50 The Einstein has re-started after a shutdown.

Controller Type Mismatch 20 A device on the Echelon network is of adifferent

type than the user has specified. In other words, a
user might have wired a device such asa CC-100P to
the network but set it up in the Einstein software asa
CC-100L S. Check your network setup and if neces-
sary reconfigure the device with the correct type.

Controller was warm-booted 50 A user has reset the Einstein using the “reset” button
on the processor board.
Couldn't get file handle 20 Einstein tried to get afilefrom its memory and failed

to do so. Thisalarm likely indicates one or more tem-
plates in the Einstein software have been corrupted.
Contact CPC service for further assistance.
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Alarm Name

Default
Priority

Definition

Curtal On

User

A Curtailment device set up in Global Data has acti-
vated to begin curtail.

Dest. mem. not allocated block

50

An interna error has occurred in the Einstein.

Dest. mem. out of stack bounds

50

Aninternd error has occurred in the Einstain.

Diagnostic rate change failed

20

A user tried to change the update rate of a CC-100,
RT-100, or similar Echelon device, but the change
was not accepted. Try the update rate change again. If
thisalarm persists, call CPC service.

Did to Day Time Site 1 Failed

20

Einsteintried to dia out to the sitelisted asDay Time
Site 1 and was unsuccessful.

Did to Day Time Site 2 Failed

20

Einsteintried to dia out to the sitelisted asDay Time
Site 2 and was unsuccessful.

Did to Day Time Site 3 Failed

20

Einsteintried to dia out to thesitelisted asDay Time
Site 3 and was unsuccessful.

Did to Night Site 1 Failed

20

Einsteintried to dial out to the sitelisted as Night Site
1 and was unsuccessful.

Did to Night Site 2 Failed

20

Einsteintried to dia out to the sitelisted as Night Site
2 and was unsuccessful.

Did to Night Site 3 Failed

20

Einsteintried to dia out to the sitelisted as Night Site
3 and was unsuccessful.

Did not Defrost

User

A case circuit did not enter defrost at its scheduled
time.

Did not exit Defrost

User

A CC-100 or CS-100 that entered defrost did not ter-
minate or exit defrost at its programmed time.

Did not exit Wait

User

A CC-100 or CS-100 terminated defrost and entered
the WAIT state, but did not exit the WAIT state when
refrigeration re-started.

Did not exit Wash

User

A CC-100 or CS-100 did not exit clean mode.

Did not respond to command

A CC-100 or CS-100 did not respond to an Einstein
command.

Did not Terminate Defrost

User

Defrost in astandard circuit lasted for its entire pro-
grammed time duration and did not terminate. Usu-
ally this means the termination sensor did not record
atemperature higher than its set point, but it could
also mean sensor failure has occurred.

Did not Wash

User

A case circuit that was ordered to go into cleaning
mode did not successfully enter cleaning mode.

Differential Limit Exceeded

User

The difference between the supply air temperature
and the return air temperature in an HVAC applica-
tion was less than the programmed heating or cooling
differential set point. This might indicate a problem
with cooling or heating.

Dirty Filter Detected

30

A filter-checking device connected to an ARTC Is
detecting a dirty filter.
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Alarm Name

Default
Priority

Definition

Discharge Trip

User

A high discharge pressure detected by a Suction
Group application has caused an emergency shut-
down of the compressor rack.

Duplicate Controller Names 20 Two controllers on the network have the same names.
One of them will need to be renamed to prevent com-
munications problems.

Events Per Hour Exceeded Limit  [User A digital value has transitioned ON more timesin the
past hour than its defined Events Per Hour set point.

Faled attempt to bind Input 50 A valid link could not be made between an Einstein
application and an input assigned to it.

Falled Sensor or Bad Wiring 20 Einstein isunable to get a valid sensor value dueto a
possible hardware problem.

Falled to create logging 20 Einstein is unable to create logs for the input or out-
put shown.

Fax init string 1s not valid 30 Thefax initidization string for the Einstein’s modem
isincorrect and may need editing.

File not found 50 Aninterna error has occurred in the Einstein.

Firmware File bad - A1200 15 A 16Ale has corrupted firmware.

Firmware File bad - RO200 15 An 8ROe has corrupted firmware.

Firmware File bad - CC100 Liq 15 A CC-100P or CC-100L S has corrupted firmware.

Firmware Fle bad - CC100 Suct |15 A CC-100H has corrupted firmware.

Firmware File bad - CS100 Ckt 15 A CS-100 has corrupted firmware.

Firmware File bad - ESR8 15 An ESRS has corrupted firmware.

Firmware File bad - RT100 15 An RT-100 has corrupted firmware.

Firmware is not compatible 20 The firmware in a unit controller is not compatible
with the current version of Einstein.

Firmware update falled 10 The firmware on a unit controller was not success-
fully updated.

Flash File has abad CRC Error 50 Aninternal error has occurred in the Einstein.

Fuseisblown - ESR8 20 A fuse has blown on an ESR8 board and will require
replacement.

Global Spare Digl On User The Spare Dig 1 input in Global Data has switched
ON.

Gradual Change Limit Exceeded |User An analog value has undergone a gradual change
greater than its programmed Minimum Change set
point.

Heap memory corrupted - Reboot |30 A problem with memory has resulted in areset of the
Einstein.

High Discharge Limit Exceeded  [User A high discharge pressure detected by a Suction
Group application is causing the suction group to
operate at a reduced capacity.

High Limit Alarm User An HVAC application (AHU, Zone, RT-100, or

ARTC) has atemperature above one of its cooling set
points.
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Alarm Name

Default
Priority

Definition

High Suction Limit Exceeded

User

The suction pressure has risen above a Suction
Group's high suction set point.

HVAC Phase Loss User A phase loss device connected to Global Data has
switched ON to shut down all HVAC systems.

HVA C Shutdown User A Global Data application’s HVAC Shutdown input
has turned ON to shut down all HVAC systems.

Incomplete Advisory Setup 15,99 |Animportant setting used in advisory and/or dial-out
set up were not configured correctly.

Inhibit Sensor Failed User A Demand Defrost Inhibit sensor on a case circuit is
not functioning correctly.

Input Bypass Fallure 15 A command to bypass an input was not successfully
carried out.

Input Sensor 1s Open 20 Ananalog input sensor is OPEN, possibly dueto a
severed connection or sensor failure.

Input Sensor Is Short 20 An analog Input sensor 1Is CLOSED, possibly dueto a
short-circuit or sensor failure.

Invalid Cell ID in Scratch Pad 30 Aninterna error has occurred in the Einstein.

Invalid Nxt Ptr in Scratch Pad 30 Aninterna error has occurred in the Einstein.

Invalid Scratch Pad Block Size 30 Aninterna error has occurred in the Einstein.

IRLDS: Absorption data error 20 Aninternal error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: ADC error 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Dataerror 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Detector data error 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Drift fault 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Generd fault 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Line/filter flow fault 20 A zoneon an IRLDS unit has adirty filter or a
crimped tube.

IRLDS: Pressure data error 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Self-test failure 20 AnIRLDS hasfailed its self-test procedure.
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Alarm Name Dgfaylt Definition
Priority

IRLDS: Temperature data error 20 Aninterna error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

IRLDS: Unknown error 20 The IRLDS has experienced an error not recognized
by the Einstein.

IRLDS: Voltage data error 20 Aninternal error has occurred in the IRLDS. Check
the IRLDS display for error code information, and
call CPC service.

KW Demand Limit Exceeded User The power measurement taken by a Power Monitor-
ing or Demand Control application is higher than the
programmed demand set point.

Link to Output bad-no output 50 A valid link could not be made between an Einstein
application and an output assigned to it.

Log DataLoss-SRAM DataBad |50 A memory error has resulted inlost log data.

Log Stamp Loss-Flash DataBad |50 A memory error has resulted inlost log time stamp
data.

Log Stamp Loss-SRAM DataBad [50 A memory error has resulted in lost log time stamp
data.

Logging Group Stuck-No Memory [15 A Logging Group is unable to save logging data
because there is not enough memory.

Lost Log Data-CRC Error 30 Aninternal error has occurred in Einstein, resulting
inlost log data.

Low Battery Voltage 99 The backup battery that keeps the time and date resi-
dent on the Einstein processor board may need to be
replaced.

Low Limit Alarm User An HVAC application (AHU, Zone, RT-100, or
ARTC) has atemperature below one of its heating set
points.

Low Suction Limit Exceeded User The suction pressure has fallen below a Suction
Group’s low suction set point.

MIP receive buffer overflow 20 Messages from the Echelon network are coming into
Einstein too fast for the controller to process. This
might be caused by an Einstein having too many
applications and/or logs running, or there may be too
many Echelon devices on the same segment as the
Einstein (i.e. more than 63). If this message persists,
call CPC service.

Modem didn't initialize 20 Einstein attempted to initialize the modem but failed.

Modem Init string is not valid 30 The dia-out initialization string for the Einstein’s
modem isincorrect and may need editing.

Neuron not responding 20 The chip that handles Echelon networking on the

Einstein is either defective or in amode that makesiit
non-responsive. Contact CPC service for assistance.
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Alarm Name Priority Definition

No Configuration Template 15 Thereisan interna error in the Einstein software.
Notify CPC service.

Normal Hi Limit Exceeded User An anaog value has risen above its programmed Hi
Limit set point.

Normal Low Limit Exceeded User An analog value has fallen below its programmed Lo
Limit set point.

Not enough backed memory 10 The Einstein tried to save data to the battery-backed
memory, but the memory was full.

Not enough Flash memory 20 The Einstein tried to save data to the flash memory,
but the memory was full.

Not enough memory 10 The Einstein tried to save data to unbacked memory,
but the memory was full.

Not enough scatch pad memory 50 The Einstein tried to save data to the scratch pad
memory, but the memory was full.

Notice Limit Exceeded User An analog sensor’s programmed notice limit has
been exceeded.

Num. of Events Exceeded Limit  [User A digital value hastransitioned ON more times than
its defined Number of Events set point.

Occupied Hi Limit Exceeded User An analog value has risen above its defined high limit
set point during OCCUPIED mode.

Occupied Low Limit Exceeded User An analog value has falen below its defined low
limit set point during the OCCUPIED mode.

Off Time Exceeded Limit User A digital value has been OFF longer than its defined
Time Off Last set point.

Oil failure Occurred User Anoil sensor for acompressor has detected a fallure.

On Time Exceeded Limit User A digital value has been ON longer than its defined
Time On Last set point.

Override Log lost - CRC Error 20 Aninterna error in the Einstein has resulted in aloss
of the override log.

Overridelost output cleared 20 A user tried to override an output on a CC-100, RT-
100, or similar Echelon device, but the override was
not performed successfully. Try the override com-
mand again. If this alarm persists, call CPC service.

Override operation didn't teke 20 The Einstein tried to carry out an override and was
unsuccessful.

Override State not Restored 50 An overridden input or output has remained in the
override state longer than its programmed time.

Pad memory corrupted - Reboot |30 A problem with memory has resulted in areset of the
Einstein.

Part Cnfg Loss-Ptr 15 Due to an internal error, part of Einstein’s configura-

tion data has been lost.
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Alarm Name Dgfaylt Definition
Priority
Point Log Cleared-Stamps Ahead |50 After apower failure or reset, Einstein tried to

recover log datafrom its memory, but the log data
was corrupted. Einstein cleared all datafrom its point
logs and started over.

Point Log Stuck-No Memory 15 A Point Log is unable to save new values because
there is not enough memory.

Point Logs not restored 15 The point logs stored in memory were not restored
after the last reset or upgrade.

Pressure Table L ost-being rblt 50 A Suction Group’s internal list of possible compres-
sor combinations became temporarily invalid, requir-
ing arebuild.

Product Temp Hi Limit Exceeded [User A product temperature probe in a standard or case-
controlled circuit has measured a product tempera-
ture above the low limit set point.

Product Temp Lo Limit Exceeded [User A product temperature probe in a standard or case-
controlled circuit has measured a product tempera-
ture below the low limit set point.

Proof Fall User A proof checking deviceisregistering afaillurein one
of the Application’s control devices.

Proof failure Occurred User A proof checking deviceisregistering afallurein one
of the Application’s control devices.

Proof Reset-Stage inretry 50 Dueto aFAIL signal from a proof checking device,
the Einstein is attempting to reset the proof failure.

Rack failure Occurred User A Suction Group application is registering a total
rack failure.

REFR Phase Loss User A phase loss device connected to Global Data has
switched ON to shut down all refrigeration systems.

REFR Shutdown User A Global Data application’s REFR Shutdown input

has turned ON to shut down all suction groups, con-
densers, and circuits.

Relativ Adv: No Active Setpt 99 An application that is supposed to be generating an
alarm for a specified input has no active set point to
use for alarming. This usually occurs when alarm set
points are supplied by other applications or inputs,
and the application or input fails.

Runtime Log Stuck-No Memory |15 A Runtime Log is unable to save new data because
thereis not enough memory.

Runtime L ogs not restored 15 The runtime logs stored in memory were not restored
after the last reset or upgrade.

RX/BX firmware updeate failed 20 The Einstein’s firmware update was not successful.

RX/BX firmware was updated 50 The Einstein’s firmware was successfully updated.

Smoke Detected 30 A smoke detector input on an ARTC has detected
smoke.
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Alarm Name

Default
Priority

Definition

SRAM memory corrupted - Reboot

30

A problem with memory has resulted in areset of the
Einstein.

State switched 'On’ User A digital value that has been set up to alarm when
ON has switched ON.

Status Config Loss-CRC Error 30 Aninterna error has occurred in the Einstein.

System in Pump Down User The suction pressure hastallen below the pump down
set point for a Suction Group, causing shutdown of
the rack.

Template File bad - CC100 Liq 15 A template file in Einstein for a CC-100P or CC-
100L S is bad.

Template File bad - CC100 Suct |15 A template filein Einstein for a CC-100H is bad.

Template File bad - CS100 Ckt 15 A template file in Einstein for a CS-100 is bad.

Test Dia Successful 50 Einstein performed atest dial-out with its modem,
and the dial-out was successful.

Time updated by a user 99 A user changed the time in the current Einstein.

Time updated over network 99 The timein the current Einstein was updated by
another controller or user on the network.

Timed out waiting for FW updai. 50 The Einstein waited for afirmware update to begin,
and it never did.

Too many reboots: Flash erased 50 A number of successive reboots has erased the Flash
RAM.

Too many reboots: SRAM erased |50 A number of successive reboots has erased the
SRAM.

Total On Time Exceeded Limit User A digital value'stotal ON time has exceeded its
defined Time ON Total set point.

Unit ctlr cell create failed 20 The Einstein unsuccessfully tried to create a unit con-
troller cell.

Unknown FW update attempted 50 An error has occured during afirmware update of
Einstein. Call CPC service for assistance.

Unknown heap operation error 50 There1s an interna error in the Einstein software.
Notify CPC service.

Unoccupied Hi Limit Exceeded User An analog value has risen above its defined high limit
set point during UNOCCUPIED mode.

Unoccupied Low Limit Exceeded [User An analog value has fallen below its defined low
[imit set point during UNOCCUPIED mode.

User cleared all applications 50 A user has cleared out all datafrom all applicationsin
this Einstein.

User/Appl. forced reset 50 A user or an application hasforced areset of thisEin-
stein.

VS Inverter fail User A variable-speed inverter driving a variable-speed

fan or compressor has failed.
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Alarm Name

Default
Priority

Definition

Watchdog countdown hit zero

20

Einstein locked up while trying to perform atask. If
this alarm occurs often, there may be a problem with
your system. Contact CPC service.

Watchdog reset timer failed

20

Einstein tried to reset itself to clear ahung task, but
the “watchdog” feature on the Einstein was disabled.
Check the jumper J18 labeled “Watch Dog” on the
Einstein processor board. This jumper should be
either beset to“ENABLE” or it should not be present
at all.

X300<->X300 links lost-CRC Err

20

An interna error has caused aloss of communication
between Einsteins.
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fail-safe switch 6-4

service button 9-9
A

Accessing the Alarm Advisory Log 20-3
Acknowledged State 20-4
Actions Menu 8-4
Advanced Rooftop Controller. See ARTC.
Advisory Log
acknowledging alarms 20-5
clearing alarms 20-5
expanding advisory information 20-6
resetting alarms 20-5
updating alarm information 20-5
Advisory Message 20-4
AHU Zone Control 13-4
AHUs 13-1
curtailment 13-3
dehumidification 13-3
fan control during 13-2
economizers 13-2
analog 13-3
digital 13-3
enabling 13-2
lockout features 13-3
fan control 13-1
during dehumidification 13-2
single-speed fans 13-1
two-speed fans 13-1
variable-speed fans 13-2
optimum start-stop 13-4
overview 13-1
temperature control 13-1
alternate set points 13-1
Alarm Advisory Log
accessing 20-3
viewing 20-3
Alarm Setup 11-1-11-7
Alarms 20-3
absolute level 11-2
acknowledging 20-5
advisory filtering settings 9-13
advisory log

Indexe1-1



accessing 20-3

viewing 20-3
Alarm Advisory Log 10-1
alarm annunciator 9-1
Alarm Priority 10-1
analog advisory configuration 11-2
annunciating and reporting 10-1
changing system alarm priorities 10-5
date & time stamp 20-4
definition of 'alarm’ 10-1
definition of ’failure’ 10-1
definition of 'notice’” 10-1
dial-out 9-11, 10-2

2

economization 15-3

during stand-alone 15-4
fan control 15-2
hardware overview 15-1
hardware setup 15-4
heat and cool stages 15-2
humidity control 15-3
Input Labeling 6-1
inputs 15-4
mounting 15-4
mounting in weather resistant enclosure 3-2
Mounting Without Enclosures 3-3
network setup 15-4

The Alarm Output 10-1 Overview 2-3

The Display Line 10-1 overview 15-1

The Echelon Network 10-2 powering 15-4

to digital pager 9-12 relay outputs 15-5
digital advisory configuration 11-6 reversing valve wiring 15-3
forced to norma. See Alarms, reset to Set points 15-2

normal.

forced-to-normal 20-4
gradual change 11-4
printing 9-12
resetting 20-5
reset-to-normal 20-4
return-to-normal 20-4
sensor control

Set points 17-4
Set point types 11-1
setting up Alarming 10-1

software overview 15-1
software setup 15-6
stand-alone mode

sensor failures 15-4
stand-alone operation 15-3, 15-4

dehumidification 15-4

economization 15-4
temperature control 15-1
unoccupied mode 15-2
Zone association 15-6
zone control 15-1

state, in advisory log 20-4 B

table of system alarms 10-6 Baud Rate 9-1
table of system fails 10-10 ComA & D 4-4
table of system notices 10-8 Dip Switches 4-4
the Alarm Annunciator 10-2 Einstein

types of 11-1

RS232 Port 9-1

Analog Sensors. See Sensor Control.
Application Setup Screen 8-2
ARTC 2-3,15-1

analog outputs 15-5

auxiliary inputs 15-4

auxiliary outputs 15-5

curtailment 15-3

defining 1/0O points 15-6

dehumidification

during stand-alone 15-4

setting for 1/0 Network 9-1

Boards, 16Al Analog Input. See 16Al Analog
Input Board.
Boards, 8DO. See 8DO Digital Output Board.
Boards, 810. See 810 Combination Input/Output
Board.
Bypass

analog sensors 17-5

digital sensors 17-7
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C
Clean Out Procedure 8-1
D
Daisy Chains
Diagram Of 4-3
Date & Time 20-4
Demand
explanation of 18-1
Dew Point Probe 3-6
Location 3-6
Mounting 3-6
Dew Point Probe. See also Sensors, Dew Point
Probe.
Dia-Out 9-11
Serial 1P and Internet 9-13
to digital pager 9-12
to printer 9-12
Digital Sensors. See Sensor Control
Dip Switches
baud rate 4-4
input type 6-1
network settings 4-3
E

Echelon Network
commissioning devices 9-8
daisy-chaining 5-1
device wiring 5-1
installing Echelon devices 5-3
maximum number of nodes 5-2
overview 5-1
powering Echelon devices 5-3
termination block installation 5-2
wire length limitations 5-3
wire restrictions 5-3
wiring 5-1
wiring type 5-1
Economizers. See AHUS, economizers.
Einstein
BX part numbers 2-1
clean out procedure 8-1
index tabs 8-5
introduction to the 8-1
location 3-1
mounting 3-1
flush mount 3-1

Eingtoin

hinged box 3-1
repeater
part number for manual 1-3
resetting the 8-1
routers
part number for manual 1-3
RS232 Baud Rate 9-1
setting system units 9-2
setting the system refrigerant type 9-3
setting the time and date 9-6
setup editor 8-5
specifications 2-1
status screens 8-4
The Application Screen 8-2
the function keys 8-3
the header 8-3
the help line 8-3
Eng Units Setup 9-2
Enhanced Lighting
adding applications 16-4
combination strategies 16-2
example 16-6
functions 16-1
how it differs from Lighting Control 16-1
occupied mode 16-2
overview 16-1
programming 16-4
slave scheduling 16-2
status screen 16-4
unoccupied mode 16-2
G

Genera Information 9-1
Global Data
holiday schedules 12-2
priority settings 9-14
setup 9-13
H
Hardware 3-1
Hardware Mounting 3-1
dew point probe 3-6
light level sensors 3-7
power monitors 3-7
temperature sensors
insertion probe 3-5
inside 3-4
outside 3-5
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supply and return air sensors 3-5
the Einstein 3-1
Holiday Schedules 12-1
Humidistats. See Sensors, Humidity.
Humidity Sensors. See Sensors, Humidity.
I

|/O Boards

power wiring 4-5

max wire lengths 4-6
wire types 4-5

snap-track installation 3-3
I/O Network

baud rate 9-1

baud rate dip switches 4-4

daisy chains 4-3

dip switchesand rotary dialsfor ComsA & D

4-3

specifying number of boards 8-2

terminating resistance jumpers 4-4
I/0O Network. See R85 Input/Output Network
Index Tabs 8-5
Input Summary Screen 7-1
Inputs

configuring a point 7-2

Setting up in Einstein 7-1
Insertion Temperature Probe. See Sensors,
Insertion Probe.
Inside Temperature Sensor. See Sensors, Inside
Temperature.
J

Jumpers
Termination Resistance.
Jumpers.

See Termination

K
KW Transducer. See Sensors, KW Transducer.
L
Leak Detectors 3-7
Light Level Sensor 3-7
Location 3-7
Logging

power monitoring 18-1
Logging On 8-1
Logs

clearing entries 20-5
Lonworks® Network 2-4

2

M

Main Status Screen 8-3
Modem
mounting 3-3
selecting a 9-2
setting up 9-1
Mounting
I/O Boards And Enclosures
single enclosure 3-1
modem 3-3
Mounting. See Hardware Mounting.
N

Navigating to the System Advisory Screens 10-6
Network
Lonworks® 2-4
Network Setup Screen 8-2
R$485 1/0
baud rate dip switches 4-4
baud rate settings
COM A & D 44
daisy chain diagram 4-3
dip switchesand rotary dialsfor COMS A
& D 4-3
wiring specifications 4-3
Network, Echelon. See Echelon Network.
Notices
sensor control
Set points 17-4
@)
OSS. See AHUS, optimum start-stop.
Output Summary Screen 7-4
Outputs, setting up in Einstein 7-4
Outside Temperature Sensor.
Outside Temperature.
P

Peripherals Manual
part number for 1-3
PMAC
defined 2-3
features 2-3
Power
16Al, 8RO, 4A0, And 8DO Boards 4-5
I/O Boards 4-4
wiring
|/O Boards 4-5

See  Sensors,
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Power Monitoring 18-1-18-3
daily logs 18-1
demand window duration 18-2
hourly logs 18-1
KW Deadband 18-3
KW inputs 18-3
logging 18-1
monthly logs 18-1
real vs. average KW 18-2
set points 18-3
shed mode 18-1
status screen 18-2
Power Monitors 3-7
Printer, sending alarmsto 9-12

Eingtoin

notice limits 17-4
number of inputs, setting the 17-3
set points 17-3
software setup 17-2
status screen 17-2
analog sensor control modules 17-1
digital
bypassing 17-7
combination method 17-6
inputs 17-6
inverting the inputs 17-6
logical combination methods 17-2
minimum ON/OFF times 17-6
number of inputs 17-5

Pulse Modulating Anti-Sweat Controller. See output, command 17-7
PMAC. software setup 17-5
R status screen 17-5
Refrigerant Type 9-3 digital sensor control modules 17-2
Repeaters Sensors
external dew point probe 3-6
mounting 3-4 location 3-6
internal mounting 3-6
mounting 3-4 wiring to input board 6-4
part number for manual 1-3 digital
Resetting 20-5 wiring to input board 6-3
Rotary Dials humidity
installation 3-5

1/0O Board settings 4-3
Settings For 810 4-4
Routers
part number for manual 1-3
RS-232 Baud Rate 9-1
RS485 | nput/Output Network
defined 4-3
S

Sensor Control 17-1-17-8
anaog
alarm control 17-1
aarm limits 17-4
bypassing 17-5

combination method, setting the 17-3

combiner function 17-1

command output definition 17-4

cut in/cut out control 17-1

enginnering units, setting the 17-3

input definitions 17-3
mix ratio 17-3

indoor RH sensors 3-5
outdoor RH sensors 3-6
insertion probe 3-5
location 3-5
mounting 3-5
inside temperature 3-4
location 3-4
mounting 3-4
Klixons
wiring to input board 6-3
KW transducer
wiring to input board 6-4
leak detectors
mounting 3-7
light level
location 3-7
mounting 3-7
wiring to input board 6-3
outside temperature 3-5
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location 3-5
mounting 3-5

power connections on input boards for 6-2

pressure transducers

Eclipse voltage-to-pressure chart A-1

relative humidity
wiring to input board 6-3
sail switches
wiring to input board 6-3
supply and return air
mounting 3-5
temperature
temp-to-resistance chart A-1
wiring to input board 6-3
wiring to 16A1/810 input points 6-1
Setup Editor 8-5
sngle 17-1
Status Screens 8-4
analog sensor control 17-2
digital sensor control 17-5
Enhanced Lighting 16-4
power monitoring 18-2
Summary Screens
Input 7-1
Outputs 7-4
Supply And Return Air Sensors 3-5
System Configuration Menu 9-1
T

TCPIP
dialing out alarms via 9-13
setup 9-2

Termination 5-2

Termination Resistance Jumpers, 1/0 Network.

See Jumpers, Termination.
The Actions Menu 8-4
The Help Line 8-5
The Systems Configuration Menu 8-6
Time Schedules 12-2
Transformers
I/O board 4-4

selecting the correct VA rating 4-5, 5-3

six-board 4-4

ten-board 4-4

three-board 4-4
U

User Access 9-4

Eingtoin

changing required levels 9-4
creating a new account 9-5
deleting an account 9-5

W

Watt-Hour Transducer. See  Sensors, Kw
Transducer.

Wire Types, Echelon Network 5-1

Z

Zone Control 14-1
AHUs 13-4, 14-1
dehumidification 14-3
ARTCs 14-1
dehumidification 14-3
associating applications with zones 14-4
dehumidification 14-3
economization 14-2
enabling 14-2
optimum start-stop (OSS) 14-3
stand-alone mode 14-4
AHUs 14-4
ARTCs 14-4
temperature control 14-1
zone humidity 14-3
zone properties 14-5
zone temperature 14-2
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