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SEQUENCE OF OPERATIONS / BOM

PUMP LEAD-LAG CONTROLS

LEAD PUMP DUTY FOR THE MAIN HEADER AND ZONE PUMPS WILL BE ROTATED TWICE WEEKLY ON A
THREE-AND-ONE-HALF DAY SCHEDULE. SHOULD THE CURRENT SWITCH (CS-P) FAIL TO PROVE PUMP
OPERATION, THE ASSOCIATED LAG PUMP WILL BE STARTED.

MAIN HEADER CONTROLS

UPON A DROP IN OUTDOOR AIR TEMPERATURE TO 75°F (ADJ), OR THERE IS A CALL FOR HEATING FROM
ANY ZONE, THE LEAD HEADER PUMP WILL BE STARTED AND RUN CONTINUOUSLY. THE HEAT EXCHANGER
VALVE V-HX WILL BE MODULATED TO MAINTAIN A MAIN HEADER SUPPLY TEMPERATURE OF 180°F (AD)).
WHEN THE OUTDOOR AIR TEMPERATURE RISES TO 75°F (ADJ) AND ALL ZONES ARE SATISFIED, THE LEAD
HEADER PUMP WILL BE STOPPED AND V-HX WILL BYPASS THE HEAT EXCHANGER

FIELD ZONE CONTROLS

UPON A DROP IN OUTDOOR AIR TEMPERATURE TO 75°F (ADJ) OR IF THERE IS A CALL FOR HEATING FROM
THE ZONE, THE LEAD ZONE PUMP WILL BE STARTED AND RUN CONTINUOUSLY. THE ZONE VALVE V-Z_ WILL
BE MODULATED TO MAINTAIN A ZONE SUPPLY TEMPERATURE RESET TO OUTDOOR AIR TEMPERATURE
(ADJ) AS SHOWN BELOW UNTIL THE ZONE IS SATISFIED.

OUTDOOR TEMP SUPPLY TEMP
70°F 80°F
0°F 160°F

THE ZONES MAT LEVEL TEMPERATURE (T_-1-4) AVERAGE WILL BE MAINTAINED AT 70°F (ADJ). IF ANY MAT
LEVEL TEMPERATURE SENSOR FAILS, IT WILL BE ELIMINATED FROM THE AVERGAE CALCULATION. IN THE
UNLIKELY EVENT THAT ALL MAT LEVEL SENSORS SHOULD FAIL, THE ZONE TEMPERATURE WILL BE
CONTROLLED TO THE ZONE RETURN WATER TEMPERATURE (TS-Z_R). MONITORING TEMPERATURE
SENSORS INE ACH ZONE WILL INCLUDE TWO LOCATED 3” BELOW MAT LEVEL (T_-5,6). ONE AT PIPE LEVEL
(T_-7) AND ONE LOCATED 3” BELOW PIPE LEVEL (T_-8) IN THE ROCK SUBSTRATE.

WHEN THE OUTDOR AIR TEMPERATURE RISES TO 75°F (ADJ) AND THE ZONE TEMPERATURE IS SATISIFIED,
THE ELAD ZONE PUMP WILL BE STOPPED AND V-Z_ WILL BYPASS THE ZONE.
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BILL OF MATERIALS
TAG Qry DESCRIPTION PART # EQUIP
FLD-T 1 ACI OUTSIDE AIR 10K TEMP SENSOR A/AN-O-EH HTG
TS-S/R 14 ACI IMMERSION 10K SENSOR WITH WELL A/AN-IM-6-GD HTG
DPT-1 1 HONEYWELL WET DIFF PRESSURE PWT-100 HTG
W 1 KELE DC POWER SUPPLY DCP-1.5-W HTG
c-1 1 HONEYWELL WEB-300 WEB-300-0 HTG
W 1 HONEYWELL 34 POINT EXPANSION MODULE 10-34-H HTG
W 2 HONEYWELL 16 POINT EXPANSION MODULE 10-16-H HTG
W 1 HONEYWELL 256K MEMORY UPGRADE NPM-256-MB HTG
W 2 RIB 100 VA TRANSFORMER TR100VAO01 HTG
W 1 RIB 40 VA TRANSFORMER TR40VA001 HTG
W 1 UPS WITH INTERFACE MODULE AND ENCLOSURE PSH-550-UPS-STAT HTG
OVR-1 1 KELE 2 POSITION SELECTOR SWITCH M2SS2-30-B-11 HTG
W_ 1 2 POSITION SELECTOR SWITCH PANEL LABEL SEE NOTE #1 HTG
UI-15 (34PT)
AUTO OVERRIDE
OVR-1
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POINTS

CONTROLLER : NDIO 34 PT

DDC POINT SCHEDULE

SYSTEM/ UNIT: FIELD HEATING A

CONTROLLER : NRIO 16 PT BOARD 1 DDC POINT SCHEDULE SYSTEM / UNIT: FIELD HEATING B
TERMINAL | TYPE POINT DESCRIPTION TAG WIRE # CABLE RANGE DETAIL COMMENTS

U1 ANALOG DIFFEENTIAL PRESSURE DPT-1 1-1

ul-2 ANALOG COMMON HEADER RET TEMP TS-HDR-R 1-2 18-2 10K@77DEG #1

ui-3 ANALOG COMMON HEADER SUP TEMP TS-HDR-S 1-3 18-2 10K@77DEG #1

ul-4 ANALOG ZONE 5 SUPPLY TEMP TS-Z5S 1-4 18-2 10K@77DEG #1

ul-5 ANALOG ZONE 5 RETURN TEMP TS-Z5R 1-5 18-2 10K@77DEG #1

ul-6 ANALOG ZONE 6 SUPPLY TEMP TS-26S 1-6 18-2 10K@77DEG #1

ul-7 ANALOG ZONE 6 RETURN TEMP TS-Z6R 1-7 18-2 10K@77DEG #1

ul-8 ANALOG FIELD TEMPERATURE FLD-1 1-8 18-2 10K@77DEG #1

DO-1 DIGITAL ZONE 6 PUMP 1 CMD R11 1-9 18-2 CONTACT #4

DO-2 DIGITAL ZONE 6 PUMP 2 CMD R12 1-10 18-2 CONTACT #4

DO-3 DIGITAL HEADER PUMP 1 CMD R13 1-11 18-2 CONTACT #4 ETR

DO-4 DIGITAL HEADER PUMP 2 CMD R14 1-12 18-2 CONTACT #4 ETR

AO-1 ANALOG 1-13

AO-2 ANALOG 1-14

AO-3 ANALOG 1-15

AO-4 ANALOG 1-16

TERMINAL | TYPE POINT DESCRIPTION TAG WIRE # CABLE RANGE DETAIL COMMENTS
Ul-1 ANALOG ZONE 1 PUMP 1 STS CSR-1 1 18-2 CONTACT #3 ETR
ul-2 ANALOG ZONE 1 PUMP 2 STS CSR-2 2 18-2 CONTACT #3 ETR
Ul-3 ANALOG ZONE 2 PUMP 1 STS CSR-3 3 18-2 CONTACT #3 ETR
uUl-4 ANALOG ZONE 2 PUMP 2 STS CSR-4 4 18-2 CONTACT #3 ETR
Ul-5 ANALOG ZONE 3 PUMP 1 STS CSR-5 5 18-2 CONTACT #3 ETR
Ul-6 ANALOG ZONE 3 PUMP 2 STS CSR-6 6 18-2 CONTACT #3 ETR
ul-7 ANALOG ZONE 4 PUMP 1 STS CSR-7 7 18-2 CONTACT #3 ETR
ul-8 ANALOG ZONE 4 PUMP 2 STS CSR-8 8 18-2 CONTACT #3 ETR
uUl-9 ANALOG ZONE 5 PUMP 1 STS CSR-9 9 18-2 CONTACT #3 ETR
uUl-10 ANALOG ZONE 5 PUMP 2 STS CSR-10 10 18-2 CONTACT #3 ETR
Ul-11 ANALOG ZONE 6 PUMP 1 STS CSR-11 11 18-2 CONTACT #3 ETR
Ul-12 ANALOG ZONE 6 PUMP 2 STS CSR-12 12 18-2 CONTACT #3 ETR
Ul-13 ANALOG HEADER PUMP 1 STS CSR-13 13 18-2 CONTACT #3 ETR
Ul-14 ANALOG HEADER PUMP 2 STS CSR-14 14 18-2 CONTACT #3 ETR
UI-15 ANALOG OVERRIDE SWITCH OVR-1 15 18-2 CONTACT #3 ETR
Ul-16 ANALOG POWER FAILURE STATUS PWR-1 16 18-2 CONTACT #3 ETR
DO-1 DIGITAL ZONE 1 PUMP 1 CMD R1 17 18-2 CONTACT #4 ETR
DO-2 DIGITAL ZONE 1 PUMP 2 CMD R2 18 18-2 CONTACT #4 ETR
DO-3 DIGITAL ZONE 2 PUMP 1 CMD R3 19 18-2 CONTACT #4 ETR
DO-4 DIGITAL ZONE 2 PUMP 2 CMD R4 20 18-2 CONTACT #4 ETR
DO-5 DIGITAL ZONE 3 PUMP 1 CMD R5 21 18-2 CONTACT #4 ETR
DO-6 DIGITAL ZONE 3 PUMP 2 CMD R6 22 18-2 CONTACT #4 ETR
DO-7 DIGITAL ZONE 4 PUMP 1 CMD R7 23 18-2 CONTACT #4 ETR
DO-8 DIGITAL ZONE 4 PUMP 2 CMD R8 24 18-2 CONTACT #4 ETR
DO-9 DIGITAL ZONE 5 PUMP 1 CMD R9 25 18-2 CONTACT #4 ETR

DO-10 DIGITAL ZONE 5 PUMP 2 CMD R10 26 18-2 CONTACT #4 ETR
AO-1 ANALOG ZONE 1 CONTROL VALVE CMD VZ-1 27 FIELD VERIFY | FIELD VERIFY TBD

AO-2 ANALOG ZONE 2 CONTROL VALVE CMD VZ-2 28 FIELD VERIFY | FIELD VERIFY TBD

AO-3 ANALOG ZONE 3 CONTROL VALVE CMD VZ-3 29 FIELD VERIFY | FIELD VERIFY TBD

AO-4 ANALOG ZONE 4 CONTROL VALVE CMD VZ-4 30 FIELD VERIFY | FIELD VERIFY TBD

AO-5 ANALOG ZONE 5 CONTROL VALVE CMD VZ-5 31 FIELD VERIFY | FIELD VERIFY TBD

AO-6 ANALOG ZONE 6 CONTROL VALVE CMD VZ-6 32 FIELD VERIFY | FIELD VERIFY TBD

AO-7 ANALOG BY-PASS VLV CMD V-HX 33 FIELD VERIFY | FIELD VERIFY TBD

AO-8 ANALOG 34

*VALVES AND ACTUATORS SUPPLIED BY OTHERS
* RELAYS AND CT'S ARE ETR

CONTROLLER : NRIO 16 PT BOARD 2 DDC POINT SCHEDULE SYSTEM / UNIT: FIELD HEATING C
TERMINAL TYPE POINT DESCRIPTION TAG WIRE # CABLE RANGE DETAIL COMMENTS
Ul-1 ANALOG ZONE 1 SUPPLY TEMP TS-Z1S 2-1 18-2 10K@77DEG #1
Ul-2 ANALOG ZONE 1 RETURN TEMP TS-Z1R 2-2 18-2 10K@77DEG #1
UI-3 ANALOG ZONE 2 SUPPLY TEMP TS-Z2S 2-3 18-2 10K@77DEG #1
ul-4 ANALOG ZONE 2 RETURN TEMP TS-Z2R 2-4 18-2 10K@77DEG #1
Ul-5 ANALOG ZONE 3 SUPPLY TEMP TS-Z3S 2-5 18-2 10K@77DEG #1
Ul-6 ANALOG ZONE 3 RETURN TEMP TS-Z3R 2-6 18-2 10K@77DEG #1
UlI-7 ANALOG ZONE 4 SUPPLY TEMP TS-Z4S 2-7 18-2 10K@77DEG #1
uUl-8 ANALOG ZONE 4 RETURN TEMP TS-Z4R 2-8 18-2 10K@77DEG #1
Do-1 DIGITAL 29
Do-2 DIGITAL 2-10
Do-3 DIGITAL 2-11
DO-4 DIGITAL 2-12
AO-1 ANALOG 2-13
AO-2 ANALOG 2-14
AO-3 ANALOG 2-15
AO-4 ANALOG 2-16
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CONNECTIONS

Thermistor input wiring 0 -10 Vdc Output wiring VARIABLE REQUENCY DRIVE TR-21-H SETUP AND WIRING ACI Pressure
o N/C UC-x R-x R-x TR 21H WIRING
Ul ov U2 U3 oV U4 — —_ — 7 —
006660 0-10 VDC DEVICE S B ,§ W ] COW ] LQJ 4 LQJ _ GROUND ] 3X 1812 To EAS! , ‘ MO B ‘
Input impedance S Shielded, Twisted % g‘ et § S g £ Sf_NOSNDf = L TEMP i .
* oo (s Cable (200 ft Max) =2 % . OHM § g T § T E SET'L:%TN—T 58 HUMIDITY - —7|<
TOK THERMISTER Common (-)& = ? - +®v R & &)v o & oveRoE RV 140 e O ' H . f’
T c g ~
] [] Input (+)& U LR A speed SPEED  START/STOP  EMERGENCY eprervRn (1S s : — ;
' % O | FEEDBACK SIGNAL INPUT STOP INPUT OVERRIDE / FAN S@ WAL SENSING SETTINGS Oee o~
Stud in 3 g Tomory S e e T s
Cable (200 ft Max) hiel | > 0 vac [ e [osvee | o o 066666
shield  enclosure EEEEEE 2 VFD TERMINAL BOARD e e freacaal
NDIO DETAIL#1 | NDIO AOL OV AOZ A0S OV AOALETAIL #7 DETAIL #13 SPYDER DETAIL#19 | EPC SERIES — L DETAIL # 24
4- 20 mA Input Wiring 24 volt AC Wiring 24 VACIDC TRANSFOR“K Q FLOATING Universal Input END OF LINE TEMRINATOR
UL oV U2 U3 oV u4 oooooo LINE ] BLK (1) | common Ul COM U2 U3 COM U4 EoL
4-20 MA sensor ? @J @ @ @ @ VOLTS H rED ()| hot ‘ @ @ @ @ @ @ ‘ TERMINATOR
Laguon — S== = A
Self powered sensor o = WEB 300 |1 JWHT()|Y1 Input /5 [y =
[ i a 2-10VDC Oli\ PNK (4)[Y2 Input g §
. RS-485 FEEDBACK (+) ‘ ORG(S) UTOC;JT(;J\;Z % i SUPPLY POWER
N Cable (200 f Max) shield ~ enclosure t‘j MFT B = 0 24 VAC CLASS 2
FLOATING POINT ) CNO?”/,ﬁCCT o210V 20K FCBC')JRSNZ i ® TRANSFORMER
NDIO DETAIL #2 NDIO DETAIL #8 CONTROL belimo DETAIL #14 SPYDER ons Detail #20 TERMINALS pep © PRFES/\%TJSNEE\%ISC(E:AOBV\ILESEFESQNT DETAIL #25
Binary Input Wiring- Pulse Counter VC7900 Series Modulating Control Valves 24 VACIDC TRANSFORMER Q ON/OFF Digital Input KELE PRESSURE TRANSMITTER
Ul ov U2 U3 ov u4 SERIES 70 0-10 VDC WIRING DETAIL LINE ‘ BLK (1) common DI1 DI-2 com D3 Dl4 24vDC @ @ 20
@ @ @ @ @ @ VOLTS, ° ‘ RED (2)| hot ‘ @ @ @ @ @ ‘ g&g‘ﬁz SIGNAL
Range 20Hz, 50% Duty Cycle @ RED w ( WHITE @
Minimum Dwell Time 5ms>25ms _ A
i POSITION ) L o— |4 HWHT(3)| Y1 Input
[ [] _ FEEDBACK VDC (+) [{ florG(5)| U output
Shielded, Twisted KTG/@ Stud in [T A
Cable (200 ftMax) | Shi€ enclosure = — @f MFT -
int : i 0-10vde belimo C’\:)g';'/\igT
NDIO Use point : Counterlnput Point DETAIL #3 2avolts L DETAIL #9 | ON/OFF CONTROL DETAIL #15 SPYDER Detail #21 DETAIL #26
Digital Output Wiring RIBU1C AM ‘N TRANSFORK Q PROPORTIONAL Analog Output 2 WIRE KELE PRESSURE TRANSMITTER
WHITE / BLACK AO-1 coMm AO-2 AO-3 COM
DI C D2 D3 C D4 120 Vac BLUE LINE ‘ BLK(1)| common gﬁ;ﬁ;[f
506666 yors 1| reota) EEEEREEE] 1.000
~ /e T Ve
i‘:)\C\?EL; 24 v+ WH'EO’ 5;‘:/5: 10- [ YELLOW / COMM CONTROL ((;))7—07‘ WHT(3)| Y1 Input
SIGNAL 4-20 MA (@)
SUPPLY [ COM Ly OR 2-10 VDC ‘ ORG (5) | U Output T
WHITE / YELLOW /_%\ L
COMM ORANGE i MFT o210V PX outPUT
NDIO DETAIL #4 DETAIL #10 | PROPORTIONAL peTAlL#16 |  SPYDER DETAIL#22 |SERIES DETAIL #27
0-10Vdc Input Wiring RH1B RH2B Digital Output Wiring JCI Temperature Controls 3 WIRE KELE PRESSURE TRANSMITTER
Ul oV U2 U3 ov U4 DO-1  DO-2 c DO-3  DO-4 c oicma[ @
0-10 vdcSensor £O0000 1 l 4 ‘ @ @ @ @ Lg D.G‘(;TCUJNWEL ﬁ 1 000
Self powered sensor ?—D 4 g—{> < } <]—-8 °
B i—— f ==t
@ Shielded, Twisted \\ﬁ"y/@ Stud in _40935\_ d 12 )
- Cable (200 ft Max) shiefld  enclosure (-)13 14(+) ) 13 14 +) UNEL “%l
Range 0-10 vdc PX
NDIO Input Impedance > 5K ohms DETAIL #5 DETAIL #11 SPYDER DETAIL#17 | AT70 Series DETAIL # 23 |SERIES DETAIL #28
Binary Input Wiring- Dry Contact MR-600 SERIES MANUAL SPOT CONTACTS
y p g . 0}// o - EH3B - o RH4B OVERRIDE RELAYS RES\S‘:VE./;OAC@;’;ZOV//SQ 7A @ 24VDC
EEEEERE 1 ]2 ]38, 1 4 e (DDA TITLE: 3410 MOUNTAIN ROAD
Th ) = ] =) o o) = r ST CONNECTIONS PASADENA, MD 21122
DrC))/ Con(ta}Ct ( ) 9 10 11 9 10 11 12 f NOTE: SUPPLY AND CONTROL (418) 42;-3103 Ofﬁce
VOLTAGE INPUT MUST BE OF THE
K«‘/@ Stud in )0\ ——m iénLAER\lleLTAGE TYPEAND o SUP CIL COM | (4!1 ) 4 186 faX
KE Shielded, Twisted - - + PROJECT : DRAWN BY:
shield enclosure ( )13 14 (+) ( ) 13 14( ) INPUT VOLTAGES [SUPPLVINPUTQ OJ DMR
24voe REVISION: . DATE:
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