Rain Master Irrigation Systems DX2 User Manual

Table Of Contents
CHAPTER L.t 1
INTRODUCTION ..ottt 1
ABOUT THIS IMANUAL ...ttt ettt e e seibar e e e s eannnes 1
FEATURES AND CAPABILITIES.......oooeeeee e 4
EVOLUTION DX2 FEATURES AND SPECIFICATIONS............ 4
HARDWARE FEATURES ......ccttiiiiieeiiiiitiiie e seisitiee e e s sibtbens s e s s sennnnns 4
SCHEDULING CAPABILITIES .. .uutttiiiieeiiiiiiiieiee s seiitiesseeessssssrssssesssnins 5
PROGRAM SETUP OPTIONS ..uvtiiiiiiiiiiiiiiiesie e seiiitieesseessssissreessesssesnnnnns 6
MAINTENANCE AND ALARM DIAGNOSTIC CAPABILITIES ...c.cccovviunnnes 6
MISCELLANEOUS FEATURES........iititttreriieeeiiiitireeeeesesssnrrsneessesssnsnnnnes 8
ELECTRICAL SPECIFICATIONS ....c.uvviieieiteeeseeteeeeeeteeeeeeneeeessnveeeessveeesnnes 9
CHAPTER 2. ..t s 9
SYSTEM BASICS ...ttt 9
EVOLUTION DX2 CONTROLLER FRONT PANEL ...ccveeiviiiiriiiieee i 9
EVOLUTION DX2 CONTROLLER FRONT PANEL ....vvvviiiiiiiiiiiiieeeeee 10
BASE SCREEN ....cooiutttiiiie ittt ettt st e s s abbbaae e e 12
MAIN IMENU .ttt eiaaaes 14
USING THE CONTROLLER KEYS ....ciiiiiiitiiiiiie et 15
"BeeP" RESPONSES.....iiieiiiiiiiie et iee st 17
System Configuration ..........cccvevevieienenie e 17
Keyboard Main Panel ...........ccccovvveeicnene e 17
Main POWEr SWItCh BOX.......coecviiiiiieii e 18
Master Valve/Pump/Power Board ...........ccccvevvviviveierererenienn, 18
Station OutpUt BOArd ..........ccooveiiiieiie e 18
Communication Board (optional) .........c.ccccoervvineininiiicieens 19
Sensor Terminal Board (0ptional) ..........ccccoereiniiniineiiciene 19
DX2 Pedestal Controller Assembly Layout...........c.ccoeeveenenne. 20
(O o Il I =1 S T 23
GETTING STARTED. ...t 23
INITIALIZATION PROCEDURE .....cuttiiiiieiiiiiiiiii e iiiieeee s s sinvsneee s 23
MASTER VALVE/PUMP PROGRAM DEFAULT OPTIONS......ccoevveennnnn 25
TO CREATE A PROGRAM, THE FOLLOWING PARAMETERS MUST BE SET:
........................................................................................................ 28
CHAPTER 4.ttt 35

Table of Contents i



Rain Master Irrigation Systems DX2 User Manual

] i 1L R 35
SYSTEM DEFAULTS c.vtttiiiiii ittt iitrte e e s s stbaesse s s s e ssbbana s e e s e e 35
SYSTEM DEFAULTS wettttiiiii ittt st siabbane e e 36
PROGRAM .ottt ettt abaaes 41

Program Setup ProCeadure...........ccoiverirerieeieie e 42
ISC (INDIVIDUAL STATION CONTROL) ..c.vvevviieriesiesresiesresseeeeeeseenes 50
Station NUMDEr ProCeaUIE.......cocevvveiiceie it 51
STATIONS vttt ettt e e s e e r e e e e s s e sbb b e e e e e e eeaaas 52
STATIONS SETUP.....uvieiitiieeiettie et eteeeeetee e e settee e s erbeeessbee s s sareeesaareeeeas 53
Limits/Type ProCedure ........ccevvevierevere e se s 55
Main FIOW ProCEAUIE .......c..oeieiieeiiictee et 61
Flow Max Main Ling LimMitS .....cc.ccoveviiiiiiiie e 61
PrOCEAUNE .....oiiieeeee ettt rae e 62
AULO LIMItS ProCeAUIE.......coeiiiviieeietii e 63
SETUP CONTROLLER .1vtiiiiici ittt et s s s sibabaes e s sesaabbane s e s 67
Flow Options ProCedUIe .........ccooeieieniieninenece e 68
Omit By Date ProCeaUre .........cccvevievevenese e seeee e 72
User Options ProCeAUIE..........ccvveiveriereresese e steeieeaeseesee e seens 73
Configuration Procedure .........cccovvvevieveneie s 79
SENSORS ...viieittee et ceteee e ettt e e ettt e e s et e e e st e e s sbeeeessabeeesebeeeessreeessrreeeaas 83
MOIStUIrE ProCEAUNE.........coecveiicvie ettt 83
FIOW ProCEAUIE......ccvviiitee ettt 84

(O VA I = T 89

PROGRAM ENTRY oottt sttt 89
EXAMPLE OF PROGRAM EXECUTION ....cciiiiiiiiitiiiiie e eeiitiiee e e e siaies 89
EXAMPLE OF PROGRAM EXECUTION ....cciiiiiiiiiriiiiie e eeiiiiiee e sniins 90
MODIFY PROGRAM ....cuttiiiiiiii ittt ettt siba e sabbaaae e 92

(@Y= VT AR 92
PROGRAM START TIME PROCEDURE .........cooviitiiiiiieeiiciiiiiee e eesianns 93
(O YT V=LY AR 93
PrOCEOAUIE ...t 93
WATERING DAY OPTIONS ....ccciiviiieiteie e setteeeeette e eetree e sveeessreeeeenes 95
Water Days Procedure (14 Day Cycle)......ccccovvvivivveiveiveicrnnnns 95
OVEIVIBW ettt sttt ettt e e st e e s ettt e e s sba e e s st b e e s sbea e e sreeas 95
PrOCEAUNE ...ttt 96
WATER DAYS PROCEDURE (SKIP BY DAY).....ccoooiiiiinineisenee 98
(@Y= VT AR 98
PrOCEAUNE ... 98
WATER DAYS PROCEDURE (31 DAY CYCLE) ..ccuveiiieienie e 100
(@ YT Y =T AR 100
PrOCEOUIE ...t 100

i Table of Contents



Rain Master Irrigation Systems DX2 User Manual

STATIONS L. tttiiii ettt e e et e e e e s s s st et e e e e e s s ssabbraaeees 102
OVEIVIBW ..ttt ettt ettt e sttt e s st e e s st e e e sbteeessabeeessbaneesas 102
PrOCEAUNE. ... .eiieeeeie et 102

STATION RUN TIME OPTION ...uuttiiiiieiiiiiititii e siitbrre e sibbrnee e 103
Programming Individual Stations with Different Run Times... 103
PrOCEOAUNE. ......viiceee ettt 103

QUICK STATION PROGRAMMING OPTION ....ccviveeiirienineeniniesineesineens 105
Programming Station Groups with Identical Run Time........... 105
[0 Tor=To (0] 105

g ==L =1 N 107
(@ YT V=LY 107
PrOCEAUNE. ... .veieeeeeee ettt 107

SEND (APPLIES TO CENTRAL CONTROL SYSTEMS ONLY) ....cvueee. 109
(@Y= VT AR 109
PrOCEAUNE......eiieeeee ettt 109

NEW PROGRAM ...ttt ettt 111
OVEIVIBW ..ottt ettt st ta s st e s s ae s sare s 111
New Program ProCeAUIE .........cccvveeeeieeeeieieenie e sre e sre e 112

REVIEW PROGRAM .vviiiiii ittt 113
Review Program ProCedure........cccovcveveverereniesesese e e, 114

CLEAR PROGRAM ...cvviiiittiie ettt e eettee et e e te e satae e stvee e s enten e sareeas 116
Clear Program ProCedure .........cocvvvevveeseeriesenesesesesnenens 116

PROGRAM ON/OFF .. .ciiitiii ettt st et n e sera e 117

PROGRAM ON/OFF PROCEDURE ......cccovveiieeiiveecreeiitee e sree e 118
StOPPING @ PrOgraM ...ccveveeirieiciirieiee e 118
Starting @ Program ........cocceceeiine e 119

(OF o Nl I =1 B T 120
INDIVIDUAL STATION CONTROL.....coocviiiieee e, 120

] OO 122
CHAPTER 7.ttt 123
SYSTEM STATUS ...ttt 123

COMM STATUS oottt ettt e et sare et e e s eren e e sareeas 124

MEASUREMENTS. ...eiiiettereeiteieesetreeeeeeeesssraeesssssessssssessssseeessssseeeeas 125
Measurements ProCedUre..........covuvevvveeivie i 126

VT 1 =2 IO 1 Y S 129
Water Total ProCedure..........ooovevveeeivveeceiiieeee e 129

REVIEW ALL ..ottt ettt bane e 131
PrOCEAUNE. ... .viiieeeee et 131

(OF N I =1 O T 133

Table of Contents iii



Rain Master Irrigation Systems DX2 User Manual

MANUAL SYSTEM CONTROL .....oooiiieieiee e 133
L= TR 134
PrOCEAUNE ... 134
MULTI=STATION Liiiiiiiiiicitiiii ettt sabb e e e eaaanes 137
PrOCEAUNE ... 137
MULTI-STATION DIAGNOSTICS .. uvvviiiiieiiiiiiiiiiiee e siirieee e svraeens 142
DiagnostiC ProCedure.........ccoovviviececicieiese e 142
PRESS THE QUIT KEY TO RETURN TO THE BASE MENU.......cccoevvnne 145
N1 N 145
[ (0 Tor=To (0T 145
L LN = = 149
PrOCEAUNE ...ttt 149
CHAPTER 9.ttt 153
CENTRAL CONTROL.....cootiee et 153
CONTROLLER AS SUBMASTER ....cciiiiiiiiiiiriiee e siiirriens e ssisariene e 154
TRANSFERRING PROGRAMS BETWEEN THE CENTRAL CONTROL
COMPUTER AND SUBMASTER/SATELLITE CONTROLLERS .............. 155
Upload ProCeAUIE ........coveievieie et 155
COMMUNICATIONS AND PROBLEM REPORTING ....vvvvviieeiiiiirieenenn, 157
I o] 1= 1 (] 157
Tz 1] | 1] (= 157
[T To L0 oS 158
CONLFOIEE LOGS ...ttt 158
Weather Center SENSOTS ......ccivveeeieriieeeeie e eree e 159
CHAPTER 10ttt 161
FIELD MAINTENANCE ACTIVITY AND
TROUBLESHOOTING ...ttt 161
FLOW MONITORING ...ccciiiiiiitiiiiie e siiiriie e e seibtre e e siabbaas e e 161
BROKEN FIELD WIRING, SHORT CIRCUITS, AND FAULTY VALVE
510 I = N[0 11RO 161
AC POWER INPUT PROBLEMS: ......uuttiiiieiiiiiiiiriie e s siiireee e e e s ssanvnnnes 161
COMMUNICATIONS WIRING ISSUES: ....uvvvieiveieeiirreeeeeree e eveeeesvaeeas 161
WARNING REPORT (ALARMS)....cvviuieiiriesiestesieseeiessesseseesenssessnanens 163
VIEWING THE WARNING LIST ..ttt 164
WARNING DISPLAY LIST utttiiiiiiiiiiiitiiiiie et eiienns 165
Standard Warnings.........ccoevereneneneneseseese e 165
FIOW MaX WarniNgS ........cocooereiiiininiee e 166
STANDARD FLOW WARNINGS ...vvviiiiiiiiiitieiee ettt seiarien e 167
001 - Station FIOW TOO LOW .....ccoecviiiiiiiie et 167
iv Table of Contents



Rain Master Irrigation Systems DX2 User Manual

002 - Station Flow Too High........ccccooviininiiinincece, 169
003 - Monthly Water Limit Violation ............cccoceviireincnnens 171
004 - Station Electrical Current Too High..........cccccooeveninnnne. 173
005 - Station Electrical Current TOO LOW........cccceverirereniene. 175
006 - Controller Main Line Break Occurred ..........ccccoeeuennen. 177
007 - Hourly Rain Limit Was Exceeded............ccccoevrvrvirannnne. 178
008 - Hardwire Communications Restored (On Line).............. 179
009 - Off LINE ...oviicecieise e 180
010 - Hardwire Communication Failure ...........ccccccooeeeneinen. 182
011 - Wind Lower Limit Satisfied.........c.cooverernienenniencenen, 184
012 - Wind Upper Limit Exceeded .........ccoovevvevvererenerinseninnn 185
013 - Power Failure.......ccccoveiieiiice e 186
014 - POwer ReStOration ..........cccovevereneneneeeseeeseene e 187
015 - Program Upload ReqUEST ..........cccoveieiieiiiiieic e 188
016 - Unscheduled FIOW ........ccccooiiiiiiiiiiieicceeecee e 189
017 - Daily Rain Limit Reached..........ccccovovriiiiiiiiicncic e, 190
018 - ShOrt CIFCUIL ..o 191
FLOW MAX WARNINGS .....cootiiiiiiesiiesieesieeree e 192
019 - Flow Max - Flow Lower Limit Violation .............c.......... 192
020 - Flow Max - Flow Upper Limit Violation ............c........... 194
021 - FM - Multiple Flow Sensor 1 Assignment ...........c.cccue.ee. 195
022 - FM - Multiple Flow Sensor 2 Assignment ...........c.cccue.... 196
023 - FM - Multiple Pump ASSIgNMENt ..........cooeercinenieennn. 197
024 - FM - Multiple Master Valve ..........cccoeeveiiiniincnenns 199
025 - FM - Multiple Master Valve 2 Assignment...................... 200
026 - FM - Multiple Normally Open Master Valves ................ 202
027 - Flow Max - Station AdVanCe.........ccocevevereneneeieeieceene 204
028 - Flow Max - Stop WaLer .........cccooeveneienineceeeceee e 205
029 - Auto Limits ADOrted.......ccoceveiviieiieiese e 206
030 - FM - Communications Failure ..........cccococeveinienninnnnns 207
031- FM - Communications Restored...........c.ccvcevvrereierienenen, 209
032 - Flow Max - Main FIOW ........ccccoerviininninesc e 209
032 - Flow Max - Main FIOW ........ccccooeriininiinenc e 210
TROUBLESHOOTING ...c.vviteeieesieesteeseeaeesieesaeesseesseesesssesssessesseesseens 211
Directory of Flow Chart Diagnostic Problems..............cc.c..... 212
Automatic Program Does Not Start...........ccocevevvevvivncnininennne, 213
Flow Sensor Reading AIWays Zero ........cccoceveieieneneneniennenn 215
A Station/Valve Does Not Water .........cccoeeeveieninencieneeiene 218
A Station/Valve Does Not Water .........cccoeveveieninencnenceiene 218
Display iS Blank .........cccoevieieiiniie e 218
Display iS BlanK .........cccoevieieiiniie e 219
Display iS Blank .........cccoevieieiiniie e 220
Display iS BIank ........c.cccevvevereiisiiie s 221

Table of Contents v



Rain Master Irrigation Systems DX2 User Manual

Controller Emits a Constant TONE.........cocevvevvceeeiiiee e 223
Program Starts - But Does Not Water ............ccooceevcvniriieneenne. 224
Monthly Flow Violation Occurred but Program Still Operates
.................................................................................................. 226
Monthly Flow Violation Occurred but Program Still Operates
.................................................................................................. 227
Multiple Stations Do Not Water .........ccccccevevevennsieseseseenene 228
CONTROLLER STATION OUTPUT BOARD ....cccooiiiiiiiiiiiic e, 229
CONTROL DEVICES (RAIN SENSORS, FREEZE SENSORS, ETC.) ....... 231
APPENDIX A ..ottt 232
FLOW METERS ...ttt ettt e st 232
FLOW METER OPERATION OVERVIEW ...ooeeiiiiiiieiiieeeesseiieieee e e e 233
FLOW READING ACCURACY .ovviiiiiiiiiiieiiie ettt esitinnn e 234
FLOW METER OFFSET AND K VALUES.......cooiiiiiiiieic ettt 234
RAIN MASTER FLOW SENSORS.......ccooiiiieeeee e, 235
SELECTION CHART ..ottt st 235
DATA INDUSTRIAL TEE MOUNTED SENSORS ...vvvvieiieiiiiiiiieeeeeeninns 236
FLOW LIMIT CHECKING ...cuvtiiiiieii ittt esinabres e 236
STATION UPPER LIMIT wuviiiiiiiiiiiiiiie et abbnne e 236
STATION LOWER LIMIT cuvviiiiieii ettt 237
MAIN FLOW LIMITS .ottt e s evve e 237
TOTAL MONTHLY FLOW LIMIT oottt 238
UNSCHEDULED FLOW LIMIT wovviiiiiiiiiieiiieee et 238
ENABLING AND DISABLING FLOW LIMIT CHECKING.......cvvvvveeeinnns 239
DELAYING FLOW RATE LIMIT CHECKING......covvviiieeeeiiciiiieee e 239
LIMIT CHECKING WITH TWO FLOW METERS.....cccooviiiiiiiieec i, 241
FLOW METER READING .....cuttiiiiiii ittt 241
PrOCEAUNE ... 241
READING MONTHLY WATER TOTALS ..vviiiiiiiiiiiiiee e 243
PrOCEOAUIE ...ttt e 243
WHEN A FLOW LIMIT VIOLATION IS DETECTED.......ccovvveeeeeeiinrnnin, 244
FLOW LIMIT VIOLATION EXAMPLES ...vvvvieeiiiiiiirieee e seivnieee e 245
Overflow in Controller/Main Line Break..........cccccovevvvviveenne. 245
STATION OVERFLOW ..vviiiieiiiiiieiiie e e e sttt e s e s s esitbaes s e e s s s sasvaneeae s 246
STATION UNDER FLOW ...ocoiiiitiiiiie ettt 246
MONTHLY WATER LIMIT EXCEEDED .......ccccvvviieeeeeeiiieiiee e 246
MULTIPLE STATIONS WITH NON-OVERLAP PROTECTION............... 247
APPENDIX B ...ttt ettt 254
CURRENT MONITOR.......cottee et 254
CURRENT MONITOR SETUP ... .uttiiiiiieiiiiiiiiiee e ssiiiraee e sivvnneee s 254

vi Table of Contents



Rain Master Irrigation Systems DX2 User Manual

CURRENT LIMIT DETECTION....utttiiiieeiiiiitiiii et e e e e e sivvnneee s 255
AUTO LIMITS PROCEDURE ....vvviieiiiiitieiiie ettt esitiaen e e 256
ENABLING AND DISABLING CURRENT CHECKING .......ccovvevereeiinnns 258
PrOCEAUNE......eiieeeee ettt 258
STATION CURRENT LIMIT SETUP ..coooiiiiiiiiiiie ettt 259
Current Limit Setup Procedure:........ccooeveveiieiieinsiececieieennn, 260
EXAMPLE CURRENT LIMIT VIOLATIONS .....coiviitiiieieeiiiiiirieee e 262
Station Consumes Too Much Current ........ccoceeevevevceevviiesieens 262
STATION CONSUMES TOO LITTLE CURRENT .....coiveieeeriee e 262
MULTIPLE STATIONS WITH NON-OVERLAP PROTECTION .............. 262
MAXIMUM CONTROLLER CURRENT ....ccciitviieiitieeecreeeessrreeesenveeeens 263
APPENDIX C.c.oee ettt 265
POWER FAILURE/RECOVERY ...coooooiiiiieiie et 265
PROBLEM REPORTING......ciiitttiiiieeiiiiittriis e e s ssiitieie e s sisbbans e e 265
CANCELING AND CONTINUING WATERING PROGRAMS ................. 266
APPENDIX Dottt 269
ACCESS CODES......c. et 269
ENTERING AN ACCESS CODE ..ucviiiiiiiiitiiiiiecssiiirieee e sssiirnes e 269
a0 Tor=To (VTR 269
USING ACCESS CODES......ciiteeeeictteie e etie e etree e sreee et e serree s sareeas 272
Gain ACCESS PrOCEAUIE: ......ceeiviiictee et 273
APPENDIX E......tiieeee ettt et 275
FLOW MAX ..ottt ettt st e s 275
OVERVIEW ...uttiiiiie ettt e ettt e e s s sttt s e e s s s st et e s e s e s s sabbaaaeee s 276
01T 1N 1 = SRR 277

[ SV [0 =IO TRR 277
FLOW SENSORS......uttiiiiiiiiiiiitiiit ettt 278
FLOW CHECK DELAY ..ciiiiiiiiitiiii ittt ettt 279
MAIN LINE LIMITS oottt einavne s e eannnes 279
FLOW MAX LIMITATIONS ...utttiiiiieeiiiiiiiien e eesitieee e e s ssnbrree e e e s 279
PHYSICAL CONFIGURATION ..utviiiieeiiiiiiiiii e e eeiiiteee e e s s ssibbreeeee s e 280
FLOW MAX SETUP PROCEDURE ........cccvvieiiteeeectieee et 285

(@ YT V=LY 285
SUDMASTEL: ...ttt eraa e e 285

L1 (] [ (=TSP 285
SUBMASTER SETUP PROCEDURE........ccccvivieiieeeeserieeeserie e e evree e s 286
FLow MAX MAIN LINE FLOW LIMITS PROCEDURE .........ccccccu..... 292
MAIN FLOW PROCEDURE.......ccciittiieietieeecreee e st e eevee e svaee e enaee e 292

Table of Contents vii



Rain Master Irrigation Systems DX2 User Manual

SATELLITE CONTROLLERS .....uvtttiiieieiiiiirtrieee e e s sesitbeenseessssssvnnesees 294
PrOCEAUNE ...ttt 294
FLOW MAX WORKSHEET ...uvtttiiieeii ittt ssiitrie e esiiabsne e e 301
FLOW MAX DIAGNOSTIC TOOLS.....cccuvviiiieeiiiiiiieiiee e ssiiiriee e 304
Real Time FIOW MONILOT ......oovcuveeiiiieecceee e 304
PrOCEOUIE ...ttt 304
PRESS THE QUIT KEY TO RETURN TO THE BASE MENU.......cccoevvnne 306
REVIEW FLOW MAX PHYSICAL CONFIGURATION .......ooovvvvirnieeiiinns 306
ReVieW All ProCeAUIE........ccvvvvvee et 306
FLow MAX WARNINGS AND EXCEPTION CONDITIONS ........ccvu..... 309
FLOW MAX LOWER LIMIT VIOLATION......vveeiieiiieeieieeesereeeeerieeens 309
FLOW MAX UPPER LIMIT VIOLATION ..ecveeeiiiiciieiiie e e ssiieieee e e e 310
FLOW MAX COMMUNICATIONS FAILURE.......cccvvieeeeiiiciiiiieeeee s 311
FLOW MAX MAIN FLOW ....cutiiiiiiiiiiiciiiiee ettt 312
FLOW MAX UNSCHEDULED FLOW ....cvvviiiiiiiiiiiiiiie i 312
APPENDIX F ettt 314
TROUBLESHOOTING BASICS. ... 314
ANALOG MULTIMETERS ..ttviiiiiiiiiiiiriieeeessisiirnreeseessssssnssesssesssessnnnns 315
VOLTAGE SCALE uuiiiiiiiiiiiiiiiie ettt st e s eanaees 316
DIGITAL MULTIMETERS ....uttttiiieee e i iiirrreee e e et seinrreee e e e s sssnnrreseeeeenens 317
TROUBLESHOOTING ..vvveeitveieieitee e e ereeeesetteeesenveeessnsaeeessaveeessseeeesnes 318
CABLE CHECKOUT PROCEDURE .......cccctitiiiteie ettt 318
POLARITY CHECKOUT PROCEDURE.......ccoeeiiiiiiiiiiiee e ssiiitieee e 321
REQUIRED EQUIPMENT ....coiitiiiiieiieeeiee s ieesie e tee st 321
PrOCEAUNE ...ttt 321
ALTERNATE POLARITY CHECKOUT PROCEDURE.......cccvvvveeeiiinninie, 324
REQUIRED EQUIPMENT ....cottiiiiiei ittt ettt 324
PrOCEAUNE ... 324
GLOSSARY ettt ettt e e 328
INDEX ..ottt ettt et et e e e e e s st b e e s sbae e e s sabeee e 338
RAIN MASTER LIMITED WARRANTY ..o 355
Table of Figures
FIGURE 1: EVOLUTION DX2 PEDESTAL ENCLOSURE........... 2
FIGURE 2: EVOLUTION DX2 CONTROLLER FACE PANEL 10
FIGURE 3: BASE SCREEN.........ooiiee e 12
FIGURE 4: MAIN MENU ... 14

viii Table of Contents



Rain Master Irrigation Systems DX2 User Manual

FIGURE 5: PEDESTAL CONTROLLER ASSEMBLY LAYOUT

............................................................................................................. 20
FIGURE 6: AC POWER SUPPLY WIRING DIAGRAM ............ 21
FIGURE 7: MASTER VALVE AND STATION CONNECTION 22
FIGURE 8: LANGUAGE SELECTION .......cocoiiiiiineineeene 23
FIGURE 9: YEAR ENTRY ...coiiiiiiiieee e 24
FIGURE 10: MONTH ENTRY ..ot 24
FIGURE 11: DAY OF THE MONTH ENTRY ....cccoviviiiiiiiiice 24
FIGURE 12: DAY OF THE WEEK ENTRY ... 25
FIGURE 13: TIME OF DAY ENTRY ...c..cooiiiiiiiiininicinee 25
FIGURE 14: MASTER VALVE OPTIONS.........cccoviiiiiiiiieie 26
FIGURE 15: PUMP OPTIONS........cccoiiiiiiii e 26
FIGURE 16: BASE SCREEN DISPLAY ..o 26
FIGURE 17: PROGRAM ENTRY ..o, 42
FIGURE 18: CYCLE MODE ........cccoiiiiireneeeeee e 43
FIGURE 19: OVERLAP PROTECTION ....cccccoviiiiirenenee e 43
FIGURE 20: IRRIGATION PROGRAM .....ccccoeiiiiiiiiii 44
FIGURE 21: OMIT BY DATE OPTION ......cccoiviiiiiiciece 45
FIGURE 22: STATION DELAY TIME DISPLAY .....ccccoviiiinnne 45
FIGURE 23: TIME FORMAT ..ottt 46
FIGURE 24: AT WATER LIMIT oo 47
FIGURE 25: MASTER VALVE SELECTION ......ccocvvvviiiiiiiiinns 47
FIGURE 26: PUMP SELECTION........ccccoiiiiiiiiiiiniici 48
FIGURE 27: VALVE ON/OFF BETWEEN STATIONS............... 48
FIGURE 28: VALVE DELAY TURNON TIME.......c..ccooeiiiins 49
FIGURE 29: ISC PROGRAM NUMBER ........cccconiiniiiiineenen 51
FIGURE 30: STATION LIMITS OPTIONS ... 53
FIGURE 31: FLOW/CURRENT SELECTION .......cccoovivrinnennnnn. 53
FIGURE 32: UPPER LIMIT CHECK .....ccocooiiiiiieeecciee 54
FIGURE 33: LOWER LIMIT CHECK ... 54
FIGURE 34: LIMITS/TYPE ..ottt 56
FIGURE 35: LIMIT OPTIONS ..o 57
FIGURE 36: MAX CURRENT LIMIT ...coooiiiiiiiiieceee 57
FIGURE 37: MIN CURRENT LIMIT ..o 58
FIGURE 38: MAX FLOW LIMIT....coooiiiiiii 58
FIGURE 39: MIN FLOW LIMIT ..o 58
FIGURE 40: STATION TYPE. ... 59
FIGURE 41: MAIN FLOW LIMIT ENTRY ..o 62
FIGURE 42: MAIN LIMIT OPTIONS ..o 62
FIGURE 43: MAIN FLOW MAXIMUM LIMIT.....cccccoiiiiinine 62
FIGURE 44: AUTO LIMITS ..o 63
FIGURE 45: AUTO LIMITS ..o 64
FIGURE 46: AUTO LIMITS ..o 65

Table of Contents iX



Rain Master Irrigation Systems

DX2 User Manual

FIGURE 47: CONTROLLER OPTIONS ......ocoiiiiiieeeeeeeeeeeeins 68
FIGURE 48: LIMIT OPTIONS......ooiiiiiee et 68
FIGURE 49: MONTHLY WATER LIMIT ..ooooviiiiieieceeeis 69
FIGURE 50: FLOW METER SELECTION.......cccocoevvieiiiiecrieeinns 70
FIGURE 51: DELAY LIMIT TIME ..ot 71
FIGURE 52: UNSCHED FLOW LIMIT ...ooiiiieeeeee e 71
FIGURE 53: OMISSION DATES ..ot 72
FIGURE 54: MONTH ENTRY ..oooiooe et 72
FIGURE 55: DAY OF THE MONTH.....coovioiiei et 73
FIGURE 56: USER OPTIONS ......ooiieoe ettt 73
FIGURE 57: TIME FORMAT ..ottt 74
FIGURE 58: TIME ENTRY FORMAT ...ooooiiieieieeeeeeee e 74
FIGURE 59: YEAR ENTRY FORMAT ....oooviiiiieceeee e 75
FIGURE 60: MONTH ENTRY FORMAT .....coc it 75
FIGURE 61: DATE OF THE MONTH ENTRY ..ccocovviiiiiciren, 75
FIGURE 62: DATE FORMAT OPTIONS......ccooi vt 75
FIGURE 63: DATE FORMAT OPTIONS ......coooooieeeeee e 76
FIGURE 64: DAY OF WEEK ENTRY FORMAT.....cccccevvveeienn. 76
FIGURE 65: USER OPTIONS .....ooooieee et 76
FIGURE 66: ACCESS CODE .....oooioieeeeeeee et 77
FIGURE 67: ACCESS CODE .....ooi ittt 78
FIGURE 68: ACCESS RESTRICTION ....oooiiieieeeeeee e 78
FIGURE 69: SELECT ACCESS LEVEL ....coocviiiiieeieeeeeee 79
FIGURE 70: SELECT ACCESS LEVEL ....coooi i 79
FIGURE 71: CONFIGURATION OPTIONS .......cooeeiieieieereins 80
FIGURE 72: SUBMASTER COMMUNICATION ......ccooovviiens 81
FIGURE 73: SUBMASTER ADDRESS .......cooi vt 81
FIGURE 74: SHARED DEVICES .......coiooive et 82
FIGURE 75: SENSOR OPTIONS.......ooiieeee et 83
FIGURE 76: SENSORS SETUP ...ttt 83
FIGURE 77: SENSOR OPTIONS.......ooiieeee ettt 84
FIGURE 78: FLOW METER SELECTION......cccvvoveeieeieeeeeen 84
FIGURE 79: K VALUE ENTRY .ooiiie ettt 85
FIGURE 80: OFFSET VALUE ENTRY ..ooooviiiieiei e 85
FIGURE 81: PROGRAM L.....oooiiiiiiieeeeee ettt 91
FIGURE 82: MODIFY PROGRAM ......oooiiee et 92
FIGURE 83: START TIME ENTRY ..coviiiiiiiieee e 93
FIGURE 84: WATER DAYS OPTIONS........ccoi i 96
FIGURE 85: WEEK 1 ENTRY ..oooiiiiiieee e 96
FIGURE 86: SKIP BY DAY ENTRY ...ovviiieiieeeeeeeeeeee e 98
FIGURE 87: START WATER DAY ..ottt 99
FIGURE 88: 31 DAYS CYCLE ENTRY ...oviiieeeeeeeee e 100
FIGURE 89: STATIONS ..ottt 102
X Table of Contents



Rain Master Irrigation Systems DX2 User Manual

FIGURE 90: STATION RUN TIME OPTIONS ........ccccoviiiinn 103
FIGURE 91: SELECT STATION NUMBER. .........cccooiiiiinn, 104
FIGURE 92: STATION RUN TIME ENTRY ..o 104
FIGURE 93: QUICK STATION NUMBER ENTRY ........cc.c..... 105
FIGURE 94: QUICK STATION TOTAL RUNTIME................. 106
FIGURE 95: PERCENTAGE RUN TIME ... 107
FIGURE 96: MODIFY PROGRAM........ccoooiiiiiii 109
FIGURE 97: PROGRAM UPLOAD REQUEST........cccccvviinn. 109
FIGURE 98: WATER DAY CYCLE OPTIONS........cccccocvvveinne. 112
FIGURE 99: PROGRAM ENTRY ...ocoiiiiiiiiiiiee 114
FIGURE 100: WEEK 1 WATER DAYS ... 114
FIGURE 101: PROGRAM CLEAR NUMBER..........cccccooiviiinne. 116
FIGURE 102: ISC......ooiiiiiiiiiii s 122
FIGURE 103: SYSTEM STATUS OPTIONS.........ccooovviirriiinne 123
FIGURE 104: COMM STATUS ..o 124
FIGURE 105: MEASUREMENTS OPTION.......ccccoviviiiiinne. 126
FIGURE 106: FLOW METER MEASUREMENTS.................... 126
FIGURE 107: CURRENT METER MEASUREMENTS............. 127
FIGURE 108: ET ...oooviiiiiitiireceeeee s 127
FIGURE 109: RAIN/WIND READINGS.........cccoooiiriinieinene 128
FIGURE 110: WATER TOTALS ..o 129
FIGURE 111: PAST MONTH WATER TOTALS........cccoevenne. 130
FIGURE 112: REVIEW WATER DAYS ..o, 131
FIGURE 113: MANUAL MAIN MENU ........ccocoiiiiiniie, 133
FIGURE 114: OPERATION TIME........ccooiiiiiii, 134
FIGURE 115: PROGRAM TESTING........coooeiiiiinineeee 135
FIGURE 116: MULTI-STATION OPTIONS........cccooovviirrirenn 137
FIGURE 117: STATION ON SEQUENTIALLY ....ccccoovvrivnnne. 139
FIGURE 118: STATION RUN TIME ......cccooiiiii 140
FIGURE 119: START LATER TIME......cccooiiiieee 141
FIGURE 120: WARNING, SHORT CIRCUIT ..o 142
FIGURE 121: MULTI-STATION OPTIONS........cccooviiiiiiie 143
FIGURE 122: RUN TIME ENTRY ..o, 143
FIGURE 123: STATION/DEVICE ENTRY ...cccoviiiieiiniicene 143
FIGURE 124: STATION/DEVICE ENTRY ...cocoviniciinicen 144
FIGURE 125: STATION NUMBER ENTRY ..o 145
FIGURE 126: STATION OPTIONS........ccoiiiiriieneene s 146
FIGURE 127: RUN TIME ENTRY ...ocoviiiiiiieeeee 146
FIGURE 128: STATION RUN STATUS ..o 147
FIGURE 129: MANUAL OPERATIONS MENU ........ccccoiiee. 148
FIGURE 130: RAIN OFF ..o 149
FIGURE 131: RAIN SHUTDOWN........ccooiiiiniiiicce 150
FIGURE 132: NO WATER WINDOW TIME ..o 151

Table of Contents Xi



Rain Master Irrigation Systems DX2 User Manual

FIGURE 133: PROGRAMMABLE RAIN SHUTDOWN ........... 151
FIGURE 134: SATELLITE ADDRESS DISPLAY ......cccccoovvienn. 154
FIGURE 135: MODIFY PROGRAM ......ccccooiiiiineineieeneneenenes 155
FIGURE 136: PROGRAM SEND.......ccocooiiiiiiiineenereeeneeenenes 156
FIGURE 137: WARNING REPORT ..o 157
FIGURE 138: PROBLEM OFF-LINE........c.ccccoceiiinininiiiniienns 157
FIGURE 139: PROBLEM ON-LINE.......c.ccoiiiiiiis 158
FIGURE 140: WEATHER CENTER CONNECTIONS.............. 160
FIGURE 141: BASE SCREEN .......cccociiiiiiiic 164
FIGURE 142: WARNING 001 -FLOW LOWER LIMIT ............ 167
FIGURE 143: WARNING 002-FLOW UPPER LIMIT............... 169
FIGURE 144: WARNING 003-WATER LIMIT .......cooiiiinn, 171
FIGURE 145: WARNING 004-CURRENT UPPER LIMIT ....... 173
FIGURE 146: WARNING 005-CURRENT LOW LIMIT........... 175
FIGURE 147: WARNING 006-MAIN FLOW .......ccccoeivnirannnnns 177
FIGURE 148: WARNING 007-HOURLY RAIN LIMIT............. 178
FIGURE 149: WARNING 008-ON LINE...........coccoiiiiiiiins 179
FIGURE 150: WARNING 009-OFF LINE............ccocooiiiiiiiiins 180
FIGURE 151: WARNING 010-HARDWIRE COMMUNICATION
FAILURE ..o 182
FIGURE 152: WARNING 011-WIND LOWER LIMIT.............. 184
FIGURE 153: WARNING 012-WIND UPPER LIMIT................ 185
FIGURE 154: WARNING 013-POWER FAILURE ................... 186
FIGURE 155: WARNING 014-POWER ON ........coociiiiiiiiins 187
FIGURE 156: WARNING 015-UPLOAD REQUEST.................. 188
FIGURE 157: WARNING 016-UNSCHEDULED LIMIT........... 189
FIGURE 158: WARNING 017-DAILY RAIN LIMIT ................ 190
FIGURE 159: WARNING 018-SHORT CIRCUIT ........ccceovevrnns 191
FIGURE 160: WARNING 019-FM FLOW LOW LIMIT ........... 192

FIGURE 161: WARNING 020-FM FLOW UPPER LIMIT........ 194
FIGURE 162: WARNING 021-FM MULTIPLE FLOW METER 1

ASSIGN Lo 195
FIGURE 163: WARNING 022-FM MULTIPLE FLOW METER 2
ASSIGN Lo 196
FIGURE 164: WARNING 023-FM MULTIPLE PUMP ............. 197
FIGURE 165: WARNING 024-FM MULTIPLE MV1

ASSIGNMENT ...t 199
FIGURE 166: WARNING 025-FM MULTIPLE MV?2

ASSIGNMENT ...t 200
FIGURE 167: WARNING 026 -FM MULTIPLE N.O.

ASSIGNMENT ..ot 202
FIGURE 168: WARNING 027-FM STATION ADVANCE ........ 204
FIGURE 169: WARNING 028 -FM STOP WATER..........cc...... 205

Xii Table of Contents



Rain Master Irrigation Systems

DX2 User Manual

FIGURE 170: WARNING 029 -AUTO LIMITS ....ooeeveree, 206
FIGURE 171: WARNING 030 -FM HARDWIRE COMM
FAILURE ...ttt 207
FIGURE 172: WARNING 031 -FM COMMUNICATIONS
RESTORED ...ttt sttt 209
FIGURE 173: WARNING 032 -FM MAIN FLOW..........cccueen.... 210
FIGURE 174: OUTPUT BOARD STATION CONNECTIONS. 229
FIGURE 175: MEASUREMENT OPTIONS......cccooveieteveeeee 241
FIGURE 176: FLOW METER READINGS........cccoccovvveeieirn, 242
FIGURE 177: STATUS OPTIONS ......oooiiieeeteetee e, 243
FIGURE 178: WATER TOTAL ..ottt 243
FIGURE 179: WARNING, MAIN FLOW......cccoooviieeieereee, 245
FIGURE 180: WARNING, UNSCHED LIMIT...c..cocoovveiieirinenn, 245
FIGURE 181: WARNING, FLOW UP LIMIT....c.cocevvviiveieene, 246
FIGURE 182: WARNING, FLOW LOW LIMIT ...cccoeeveirne, 246
FIGURE 183: WARNING, WATER LIMIT ..o, 246
FIGURE 184: FLOW SENSOR INSTALLATION.......ccccovvvnn.. 253
FIGURE 185: AUTO LIMITS ..ot 256
FIGURE 186: AUTO LIMITS ..ot 257
FIGURE 187: AUTO LIMITS .ottt 258
FIGURE 188: CURRENT LIMIT OPTIONS......cooovevveererern, 259
FIGURE 189: UPPER LIMIT ENABLE OPTION.......ccovcevvnee. 259
FIGURE 190: LIMIT OPTIONS .....ooiiieeceee et 260
FIGURE 191: CURRENT LIMIT ENTRY .ccvvoiiiivieeeeecee, 261
FIGURE 192: WARNING, UP LIMIT ...cooiiiiieeeeeee e, 262
FIGURE 193: WARNING, LOW LIMIT ..o, 262
FIGURE 194: SHORT CIRCUIT WARNING.......c.ccoeeviirnenn, 263
FIGURE 195: FUSE DISPLAY MESSAGE ........cc.oocevvveeieiee, 263
FIGURE 196: ACCESS CODE .......ooiieeee et 269
FIGURE 197: ACCESS CODE OPTIONS ......ooooiiieee e 270
FIGURE 198: ACCESS RESTRICTION STATUS .....ccevevee 270
FIGURE 199: LEVEL ACCESS SELECTION......coceoveevereeee, 271
FIGURE 200: ACCESS DENIED DISPLAY ....ooooviieiiecieeee, 273
FIGURE 201: ACCESS CODE .....cceoovie ittt 273
FIGURE 202: ACCESS CODE OPTIONS. ......ccooivveiieecee, 274
FIGURE 203: ACCESS RESTRICTION STATUS ......ccocovveee. 274
FIGURE 204: FLOW MAX HARDWIRE CONFIGURATION 281
FIGURE 205: DETAILED HARDWIRE CONNECTIONS....... 282
FIGURE 206: DETAILED MASTER VALVE AND STATION
CONNECTIONS ..ottt e e e een e 283
FIGURE 207: SUBMASTER ADDRESS ENTRY ....oeoovviviiieine 286
FIGURE 208: MASTER VALVE/PUMP SELECTION.............. 287
FIGURE 209: FLOW METER 1 CONNECTION .....cc.ccoveevvrnee. 287
Table of Contents Xiii



Rain Master Irrigation Systems DX2 User Manual

FIGURE 210: PUMP CONNECTION......oovveieieeeeeeeeeeeeeeeeen, 288
FIGURE 211: MASTER VALVE 1 CONNECTION ......ccccuu..... 288
FIGURE 212: MASTER VALVE 2 CONNECTION ................... 289
FIGURE 213: NORMALLY OPEN VALVE CONNECTION....289
FIGURE 214: LAST ADDRESS ENTRY ..coooiiiiie, 290
FIGURE 215: FLOW METER SELECTION.....cooovieeeeieieien, 290
FIGURE 216: K VALUE ENTRY ooeiiieeeeeeeeee e 291
FIGURE 217: OFFSET VALUE ENTRY oovvveieeeeeee e, 291
FIGURE 218: MAIN FLOW LIMIT ENTRY oo, 292
FIGURE 219: MAIN LIMIT OPTIONS. ..., 293
FIGURE 220: MAIN FLOW MAXIMUM LIMIT ..cccooviiien. 293
FIGURE 221: UNSCHED FLOW LIMIT .o, 294
FIGURE 222: NORMAL MODKE ........o oo 295
FIGURE 223: CONTROLLER OPTIONS ..., 295
FIGURE 224: FLOW METER CONNECTION. ..., 296
FIGURE 225: FLOW METER CONNECTION........ccccccveii. 297
FIGURE 226: MASTER VALVE CONNECTION .....ccoeevvvvvann. 298
FIGURE 227: AUTO LIMITS e 300
FIGURE 228: CONFIGURATION BLOCK DIAGRAM............ 303
FIGURE 229: SUBMASTER REAL TIME REVIEW................. 304
FIGURE 230: SATELLITE REAL TIME REVIEW.................... 306
FIGURE 231: PROGRAM PARAMETERS......ooieieieeeeen, 306
FIGURE 232: SUBMASTER CONFIGURATION ....coooveevvveen. 307
FIGURE 233: SATELLITE 001 CONFIGURATION ................. 307
FIGURE 234: SATELLITE 002 CONFIGURATION ................. 307
FIGURE 235: ANALOG MULTIMETER ..., 315
FIGURE 236: CABLE CONTINUITY CHECK..........ccccv v, 320
FIGURE 237: POLARITY CHECK ..., 323
FIGURE 238: +8 VOLT POLARITY CHECK.....oovveeeeeeeeie, 326
Table of Tables

TABLE 1: SETUP OPTIONS AND SYSTEM DEFAULTS.......... 36
TABLE 2: PROGRAM 1 WATERING SCHEDULE..................... 90
TABLE 3: CALIBRATION TABLE.......oooa 235
TABLE 4: RAIN MASTER K AND OFFSET VALUE ............... 248
TABLE 5: ACCESS LEVEL OPTIONS......oooe 272
TABLE 6: FLOW MAX SAMPLE WORKSHEET .....c.cceeeveee. 301

Xiv Table of Contents



