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TEST & BALANCE REPORT 
 


 
THIS IS TO CERTIFY THAT RSANALYSIS, INC. HAS BALANCED THE SYSTEM DESCRIBED HEREIN 
TO THEIR OPTIMUM PERFORMANCE CAPABILITIES, UNLESS OTHERWISE NOTED IN THE PROJECT 
SUMMARY.  THE TESTING AND BALANCING HAS BEEN PERFORMED IN ACCORDANCE WITH THE 
STANDARD REQUIREMENTS AND PROCEDURES OF THE ASSOCIATED AIR BALANCE COUNCIL 
AND THE RESULTS OF THESE TESTS ARE HEREIN RECORDED. 
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AABC National
Performance Guaranty


Pursuant to the agreement between


AABC Certified Testing & Balancing Agency


and
Client


Associated Air
Balance Council


1518 K Street, N.W.
Washington, D.C. 20005


202-737-0202 • Fax 202-638-4833
info@aabc.com • www.aabc.com


All systems shall be tested and balanced in accordance with the project plans and specifications
and to the optimum performance capabilities of the equipment. Testing and balancing shall be done
in accordance with the standards published by the Associated Air Balance Council.


If the Agency listed above fails to comply with the specifications for any reason other than
termination of business by the AABC agency or equipment malfunction or inadequacy which
prevents proper balancing of the systems, AABC will investigate and, if warranted, will provide
supervisory personnel to assist the member Agency to perform work in accordance with AABC
Standards. This supervision will be provided at no additional cost to the building owner.


This Guaranty is valid for one year from the date of submission of a test and balance report,
provided the Agency is a current member of AABC, and may only be invoked in writing by the building
owner, architect, or engineer of record. The Guaranty is limited to the terms and conditions as stated
herein.
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GENERAL NOTES


3


Correction for temperature and altitude have been made on all test results shown in this report.


All corrections for instruments used for testing and balancing are traceable back to the national bureau of standards and 
are tested in our own labs.


Date RSA Job #18-Sep-20 24702


4


Outlets for the fans were numbered with closest to the fan as #1.


Ceiling diffusers were measured with a direct CFM read-out meter (see calibration sheet).2


1


#







A F.S.R. - Floor Supply Register OPEN - No Terminal Device Installed


SYMBOL SHEET


ACCU - Air Cooled Condensing Unit G P


ADJ P.D. -  Adjusted Pitch Diameter GPM - Gallons Per Minute PF - Power Factor


AHU - Air Handling Unit FT. HD. - Feet of Head OSA Min. - Outside Air Minimum
AC or ACU - Air Conditioning Unit FTU - Fan Terminal Unit OAT - Outside Air Temperature


B H PMP - Circulating Pump


B.H.P - Brake Horsepower HC - Heating Coil P.P. - Perforated Plate


AMP - Amperage GFH - Gas Fired Heater PHC - Preheat Coil
AVG. - Average GFHC - Gas Fired Heating Coil PH - Phase (s)


C Heater O.L. - Thermal Overload 
Protection For Motors


PSI - Pounds Per Square Inch


C.D. - Ceiling Diffuser P.T. - Pitot Traverse


CFM - Cubic Feet Per Minute HEPA - High Efficiency Particulate 
Arrestance


R


C.E. - Ceiling Exhaust RA - Return Air


CHWR - Chilled Water Return H.P. - Horsepower RHC - Reheat Coil
CHW or CHWS - Chilled Water Supply HPS - High Pressure Steam RPM - Revolutions Per Minute


CEF - Ceiling Exhaust Fan H.F. - Hepa Filter RF - Return Air Fan
CH - Chiller HOA - Hand/Off/Auto Switch R.G. - Return Grille


C.R. - Ceiling Return HRC - Heat Recovery Coil or Heat 
Reclaim Coil


S


CT - Cooling Tower SA - Supply Air
CWR - Condenser Water Return HVAC - Heating, Ventilation & Air 


Conditioning
SAT - Supply Air Temperature


CW or CWS - Condenser Water Supply


S.D. - Supply Diffuser


D.P. - Difference, Net Increase or 
Decrease


HX - Heat Exchanger SP "WC"  - Static Pressure, Measured in 
Inches of Water ColumnI


DIA - Diameter I.D. - Inside Diameter S.W.E - Sidewall Exhaust


HWR - Hot Water Return or Heating 
Water Return


SEF - Smoke Exhaust Fan


D SF (Air) - Supply Fan


DB - Dry Bulb HWS - Hot Water Supply or Heating 
Water Supply


S.F. (Electric) - Service Factor
D.D. - Direct Drive SHC - Steam Heating Coil


E L.D. - Linear Supply Diffuser T


EAT - Entering Air Temperature LPS - Low Pressure Steam TAB - Test, Adjust, & Balance


D.N.A. - Data Not Available L S.W.R. - Sidewall Return


D.N.L. - Data Not Listed LAT - Leaving Air Temperature S.W.S. Sidewall Supply


EF - Exhaust Fan LWG - Low Wall Griller UH - Unit Heater


EMCS - Energy Management Control 
System (s)


LWR - Low Wall Return V


LWT - Leaving Water Temperature V - Volts


EDC - Electric Duct Coil L.R.D. - Linear Return Diffuser TSP - Total Static Pressure


EDH - Eclectic Duct Heater L.T. - Light Troffer U


FCU - Fan Coil Unit MBH - 1000 Btu's Per Hour VFD - Variable Frequency Drive


F.D. - Floor Diffuser N VP - Velocity Pressure


EWT - Entering Water Temperature M VAV - Variable Air Volume


F MAU/MUA - Make Up Air Unit VD - Volume Damper


F.E. - Floor Exhaust or Return N.T. - Not Taken WB - Wet Bulb
F.L.A. - Full Load Amperage N.V.L - No  Valid Location W.G. - Water Gauge


FH - Fume Hood N.A. - Not Accessible W


FG - Floor Grille N.I. - Not Installed W - Watts


F.S. - Floor Supply O.D. - Outside Diameter ∆T - Differential (Delta) Temperature


FPB - Fan Powered Box N.Z. - Nozzle Misc.


FPM - Feet Per Minute O ∆P - Differential (Delta) Pressure







Evergreen


Evergreen S-T-1


 


 


 


INSTRUMENT


TEST & BALANCE INSTRUMENTATION
Date 18-Sep-20 RSA Job # 24702 Technician Brian Chung


THE FOLLOWING INSTRUMENTS WERE USED TO RECORD AND SET EACH DEVICE ON THIS PROJECT.


MODELMANUFACTURER
CALIBRATION 


DUE DATE


Evergreen


N/L


1600252/1600253S-PVF-1
73598


3/9/2021


SERIAL NO.


902


252


CH15 1600186


95360284


Flow Hood


AMP Probe


Tachometer


Pressure/Velocity Module


Temperature Sensor


 Fluke


Jaquet


3/9/2021


3/9/2021


3/9/2021


3/9/2021







    


 
1035 Suncast Ln. Ste. 130 El Dorado Hills, CA 95762 Office 916.358.5672 


 


 


                


 


Project Summary 
Date: 9/18/2020 


Project: 24702-The Cliff House SF-Balance of Replacement Heat Pumps 


Job Number: 24702 


Technician: Brian Chung 
Scope of Work 


 
Final Balance HP-1 thru HP-6 and MAU-1 


Observations & Outcomes 
 


 
• HP-2, 3, 4 & 5:  JCI had OSA and return air dampers programmed as one-point 


operation.  Return air dampers are reprogrammed to stay 100% open to relieve suction 
pressure at fans. 


 
• HP-1:   


- Air distribution is proportioned at 70% of design with direct drive motor operating at 
high speed.  There is no valid location to perform a pitot traverse for fan total.  


- OSA is at 75% of design with manual volume damper open 100%. 
 


• HP-2: Fan and air distribution are operating within design criteria. 
 


• HP-3: 
- Fan is operating at 90% of design.  Air distribution total is at 86% of design.  There is 


room left on the motor to increase airflow to design with a sheave change. 
- Outlet #4 has a kinked flex, operating at 77% of design airflow. 
- Outlets #7 & #8 are operating below design because of an undersized duct.  Remote 


dampers are 100% opened. 
 


• HP-4:  Fan is operating at design airflow.  Linear diffuser’s total is at 83% of fan’s total. 
 


• HP-5:   
- Fan is operating at 78% of design.  Motor is almost at full load amp.  Air 


distribution’s total is 67% of design.   
- Linear diffuser serving 102A does not have manual volume dampers installed. 
- FSD located on 2nd floor closet 201B is not functional.  Thermal mechanical 


temporary locked FSD damper open so RSA can continue air balance. 
 
 







    


 
1035 Suncast Ln. Ste. 130 El Dorado Hills, CA 95762 Office 916.358.5672 


 


 
• HP-6:  Air distribution does not match print.  Fan is set for total airflow. 


 
• MAU-1:  Fan is tested in Hand Mode at 60 Hertz.  Not all hoods are operating at time of 


testing.  Fan is tested with the restaurant front door open to relieve the positive air 
pressure. 


 
 
 


 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


In our efforts to constantly improve in all aspects of our performance, we would appreciate any 
feedback, positive or negative, regarding your experience with the RSA team. 


Please click the link below to be directed to our Quality Assurance Survey. Thank you! 
RSA Quality Assurance 



http://www.rsanalysis.com/contact





P F


(1) OSA: 8" rnd = 0.35 sq. ft.


0.35 X 430 FPM = 150 CFM


(2) See project summary.


Remarks


Htg L.A.T. 110°


Fan Static Profile


Clg E.A.T. 73° Clg L.A.T. 54° Htg E.A.T. 74°


Motor Frame# - Speed (VFD) Multiple High Speed


Temperature Data


Phase/Hz 1/60 Motor BHP DNL 0.56


Heater Size/Rating Thermally Protected Motor RPM 1400 DD


-


Service Factor - Amperage 5.4 - 4.0 -


Motor HP 3/4 Voltage 230 - 230


Motor Data
Motor MFG. Zhongshan Broad-Ocean Specified Actual


Pre / Final Filter ∆P 0.36" - Fixed Sheave


Control Set Point -


Inlet SP Open Motor Shaft DD


Discharge SP +0.17" Sheave Adj. DD


Fan RPM DNL DD Motor


       TSP        ESP 1.2" 0.17" Motor Sheave DD


2,230 1,700 Fan Shaft DD


2,030 1,550 Shaft C/C DD


O/A CFM 200 150 Belt Size/Number DD


Serial Number W1H9224289


Fan Data
Measurement


NVL


Specified Actual Fan


2,000 NVL Fan Sheave DD


AIR MOVING EQUIPMENT DATA
Date 3-Aug-20 Area Served Kitchen Unit HP-1


Total R/A CFM Inlets


Total Fan CFM
OutletsTotal S/A CFM


Method


Unit Information
Fan Identification HP-1 Equipment MFG Guardian


Equipment Location Mechanical Room Model Number ME20DN21


Type/Size -


(1)


SA


+0.17"


(2)


-0.61"-0.36"Open


FanDX CoilFilter


OSA


RA
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- 100 165 - 75 75.0%


Supply Kitchen 7 CD 24X24 - - 200 320 -


Remarks


(1) MVD 100% open.


(2) See project summary.


- 75


Supply Kitchen 12 CD 24X24 -


2,230 1,695Total Supply


CD 24X24 -


- 300 225Supply Kitchen 10


- 75 75.0%Supply Kitchen 6 CD 24X24 - - 100 65


Supply Kitchen 4 CD 24X24 -


Date 3-Aug-20 Unit HP-1 Flow Spec -% 10% +% 10%


DIFFUSER & GRILLE TEST SHEET (SUPPLY)


Unit Room
Outlet 


No.
Code Size


Effective 
Area


Design Initial Final
%


FPM CFM CFM FPM CFM


155 77.5%


- 100


- 210 75.0%


- 350 155 - 280 80.0%


967 145 72.5%


- 100 75 - 70 70.0%


- 280


220 73.3%


1,700


Supply Kitchen 8 SWS 6X6 0.15 1,333 200 145


Supply Kitchen 9 CD 24X24 -


270Supply Kitchen 11


60 75.0%


-CD 24X24 -


- 120 80.0%Supply Kitchen 2 CD `12X12 - - 150 45


Supply Kitchen 5 CD 24X24 -


- 200 80.0%Supply Kitchen 3 CD 24X24 - - 250 70


- 75 75.0%Supply Kitchen 1 CD 24X24 - - 100 100


(2)


(1)
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P F


(1) OSA: 36X36=4 sq. ft X 736 FPM = 2945 CFM. (OSA damper set-point is 60%)


     


Remarks


Htg L.A.T. 102°


Fan Static Profile


Clg E.A.T. 71° Clg L.A.T. 53.1 Htg E.A.T. 68°


Motor Frame# 184T Speed (VFD) - Single Speed


Temperature Data


Phase/Hz 8.5 Motor BHP 2.28 3.58


Heater Size/Rating Thermally Protected Motor RPM 1750 1750


208


Service Factor 1.15 Amperage 14 10 9.6 10.5


Motor HP 5.0 Voltage 208 208 208


Motor Data
Motor MFG. Baldor Specified Actual


Pre / Final Filter ∆P 0.06" - Fixed Sheave


Control Set Point -


Inlet SP -0.87" Motor Shaft 1-1/8"


Discharge SP +1.01" Sheave Adj. Max


Fan RPM 767 890 Motor


       TSP        ESP 1.2" 1.88" Motor Sheave 2VP50


4,500 4,555 Fan Shaft 1"


1,800 1,968 Shaft C/C 15"


O/A CFM 2,700 2,945 Belt Size/Number B50 / 2


Serial Number N1H9184819


Fan Data
Measurement


Traverse


Specified Actual Fan


4,800 4,913 Fan Sheave 2B5V94


AIR MOVING EQUIPMENT DATA
Date 8-Sep-20 Area Served 112 Unit HP-2


Total R/A CFM Traverse


Total Fan CFM
OutletsTotal S/A CFM


Method


Unit Information
Fan Identification HP-2 Equipment MFG Guardian


Equipment Location Mechanical Room Model Number J15NCC00E6AAA2


Type/Size -


(1)


Fan


OSA


SARA


+1.01"-1.23"-0.87" -0.81"


DX CoilFilter
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Remarks


FPM 1,200 Area Sq. Ft. 3.750


CFM 4,500 Centerline S.P. In. W.C. 0.76"


X 21


Area Sq. Ft. 3.750 Duct Size I.D. 30


26,194 20 1,310


X 18


Duct Size I.D. 30 X 18 Duct Size O.D. 33


3.750 4,913


Design Data Test Data


Total FPM ÷ No. of Readings = Avg. FPM


Sub 
Total


5,101 5,461 5,573 5,413 4,646


X Area = Total CFM


N


M


L


K


J


I


H


G


F


E


D 1,463 1,325 1,430 1,431 1,211


C 1,340 1,347 1,368 1,314 1,213


B 1,164 1,426 1,354 1,348 1,138


A 1,134 1,363 1,421 1,320 1,084


RECTANGULAR TRAVERSE SHEET (SUPPLY)
Date 8-Sep-20 Unit HP-2 Traverse No. Main Traverse Location Mechanical Room


Point 
No.


1 2 3 4 5 126 7 8 9 10 11
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- 900 710 - 930 103.3%


Remarks


- 915


4,555Total Supply 4,500 3,045


Supply 112 4 SWS 24X12 -


Date 8-Sep-20 Unit HP-2 Flow Spec -% 10% +% 10%


DIFFUSER & GRILLE TEST SHEET (SUPPLY)


Unit Room
Outlet 


No.
Code Size


Effective 
Area


Design Initial Final
%


FPM CFM CFM FPM CFM


- 900 640 101.7%


- 955 106.1%Supply 112 2 SWS 24X12 - - 900 590


Supply 112 5 SWS 24X12 -


- 840 93.3%Supply 112 3 SWS 24X12 - - 900 665


- 915 101.7%Supply 112 1 SWS 24X12 - - 900 440
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P F


AIR MOVING EQUIPMENT DATA
Date 8-Sep-20 Area Served 2nd Floor Bistro Unit HP-3


Total R/A CFM Traverse


Total Fan CFM
OutletsTotal S/A CFM


Method


Unit Information
Fan Identification HP-3 Equipment MFG Guardian


Equipment Location Ground Floor Mechanical Rm Model Number J15NCC00E6AAA2


Type/Size - Serial Number N1H9184820


Fan Data
Measurement


Traverse


Specified Actual Fan


4,800 4,343 Fan Sheave 2B5V94


4,800 4,115 Fan Shaft 1"


2,500 2,268 Shaft C/C 15"


O/A CFM 2,300 2,075 Belt Size/Number B50 / 2


Inlet SP -0.84" Motor Shaft 1-1/8"


Discharge SP +1.06" Sheave Adj. Max


Fan RPM 767 887 Motor


       TSP        ESP 1.2" 1.90" Motor Sheave 2VP50


Motor Data
Motor MFG. Baldor Specified Actual


Pre / Final Filter ∆P 0.06" - Fixed Sheave


Control Set Point -


208


Service Factor 1.15 Amperage 14 9.3 8.8 9.6


Motor HP 5.0 Voltage 208 208 208


Motor Frame# 184T Speed (VFD) - Single Speed


Temperature Data


Phase/Hz 3 / 60 Motor BHP 2.28 3.30


Heater Size/Rating Thermally Protected Motor RPM 1750 1750


Htg L.A.T. 106°


Fan Static Profile


Clg E.A.T. 67.5° Clg L.A.T. 52.7° Htg E.A.T. 73°


(1) OSA: 36X16 = 4 sq. ft. X  FPM = 2075 CFM (OSA damper set-point is 40%).


Remarks


(1)


Fan


OSA


SARA


+1.06"-1.13"-0.90"-0.84"


DX CoilFilter
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RECTANGULAR TRAVERSE SHEET (SUPPLY)
Date 8-Sep-20 Unit HP-3 Traverse No. - Traverse Location Mechanical Room


Point 
No.


1 2 3 4 5 126 7 8 9 10 11


B 1,474 1,317 1,152 1,078 892


A 1,460 1,233 1,090 948 841


1,170 1,136 959


D 1,320 1,237 1,213 1,146 908


C 1,328 1,240


F


E


H


G


I


J


L


K


Total CFM


N


M


Design Data Test Data


Total FPM ÷ No. of Readings = Avg. FPM


Sub 
Total


5,582 5,027 4,625 4,308 3,600


X Area =


X 21


Area Sq. Ft. 3.750 Duct Size I.D. 30


23,142 20 1,158


X 18


Duct Size I.D. 30 X 18 Duct Size O.D. 33


3.750 4,343


Remarks


50% OSA : 4360 CFM


30% OSA: 3830 CFM  80%


FPM 1,280 Area Sq. Ft. 3.750


CFM 4,800 Centerline S.P. In. W.C. 1.04"
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- 680 104.6%Supply 206B 1 SWS 16X12 - - 650 680


- 305 93.8%Supply 206A 3 CD 24X24 - - 325 375


- 655 100.8%Supply 206B 2 SWS 16X12 - - 650 655


Supply 206B 5 SWS 16X12 - 650 100.0%


Total Supply 4,115


Supply 206C 8 CD 24X24 - - 650 355


Supply 211 9 CD 24X24 -


400 61.5%


- 650


- 355 54.6%


- 250 230 - 230 92.0%


%
FPM CFM CFM FPM CFM


Unit Room
Outlet 


No.
Code Size


Effective 
Area


Design Initial Final


Date 8-Sep-20 Unit HP-3 Flow Spec -% 10% +% 10%


DIFFUSER & GRILLE TEST SHEET (SUPPLY)


- 590 90.8%Supply 206B 6 SWS 16X12 - - 650 590


Supply 206B 4 CD 24X24 -


4,800 4,160


Remarks


(1) Remote damper is 100% open.  Existing flex is deteriorated and kinked.


(2) Duct work is undersized.  


- 650


400 -Supply 206B 7 CD 24X24 - - 650


- 325 225 - 250 76.9%


(2)


(2)


(1)
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P F


(1) OSA = 23x11.5 = 1.84 sq. ft. X120 FPM = 220 CFM


(OSA damper set-point is 20%)


Remarks


Htg L.A.T. 121°


Fan Static Profile


Clg E.A.T. 72.5° Clg L.A.T. 46.8° Htg E.A.T. 73°


Motor Frame# - Speed (VFD) Multi Spd Hi Speed


Temperature Data


Phase/Hz 1/60 Motor BHP DNL 0.75


Heater Size/Rating Thermally Protected Motor RPM 1400 DD


-


Service Factor - Amperage 5.4 - 5.4 -


Motor HP 3/4 Voltage 230 - 230


Motor Data
Motor MFG. Zhongshan Broad-Ocean Specified Actual


Pre / Final Filter ∆P 0.09" - Fixed Sheave


Control Set Point -


Inlet SP -0.61" Motor Shaft DD


Discharge SP +0.65" Sheave Adj. DD


Fan RPM DNL DD Motor


       TSP        ESP 0.47" 1.26" Motor Sheave DD


1,400 1,160 Fan Shaft DD


1,175 1,124 Shaft C/C DD


O/A CFM 225 220 Belt Size/Number DD


Serial Number W1H9224295


Fan Data
Measurement


Traverse


Specified Actual Fan


1,400 1,344 Fan Sheave DD


AIR MOVING EQUIPMENT DATA
Date 8-Sep-20 Area Served Lobby 101 Unit HP-4


Total R/A CFM Traverse


Total Fan CFM
OutletsTotal S/A CFM


Method


Unit Information
Fan Identification HP-4 Equipment MFG Guardian


Equipment Location Ground Floor Mechanical Model Number ME20DN21


Type/Size -


(1)


Fan


-0.61" -0.70" -0.91" +0.65"


DX CoilFilter


SARA


OSA


PAGE 9







Remarks


FPM 900 Area Sq. Ft. 1.556


CFM 1,400 Centerline S.P. In. W.C. +0.48"


X 8


Area Sq. Ft. 1.556 Duct Size I.D. 28


8,638 10 864


X 8


Duct Size I.D. 28 X 8 Duct Size O.D. 28


1.556 1,344


Design Data Test Data


Total FPM ÷ No. of Readings = Avg. FPM


Sub 
Total


1,569 1,889 1,753 1,738 1,689


X Area = Total CFM


N


M


L


K


J


I


H


G


F


E


D


C


B 714 1,017 854 838 848


A 855 872 899 900 841


RECTANGULAR TRAVERSE SHEET (SUPPLY)
Date 8-Sep-20 Unit HP-4 Traverse No. Main Traverse Location 1st Fl. Ceiling


Point 
No.


1 2 3 4 5 126 7 8 9 10 11
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Remarks


(1) See project summary.


Date 8-Sep-20 Unit HP-4 Flow Spec -% 10% +% 10%


DIFFUSER & GRILLE TEST SHEET (SUPPLY)


Unit Room
Outlet 


No.
Code Size


Effective 
Area


Design Initial Final
%


FPM CFM CFM FPM CFM


1,160Total Supply 1,400 680


- 1,160 82.9%Supply 101 1 LD 25' - - 1,400 680 (1)
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P F


(1) OSA Plenum: 32x22=4.89 sq. ft X 375 FPM = 1834 CFM


     (OSA damper set-point is 35%)


Remarks


Htg L.A.T. 120°


Fan Static Profile


Clg E.A.T. 68.4° Clg L.A.T. 53.8° Htg E.A.T. 72°


Motor Frame# 213T Speed (VFD) VFD 60 Hertz


Temperature Data


Phase/Hz 3 / 60 Motor BHP 5.46 7.03


Heater Size/Rating VFD Protected Motor RPM 1770 1770


-


Service Factor 1.15 Amperage 19.4 - 18.2 -


Motor HP 7.5 Voltage 230 - 230


Motor Data
Motor MFG. Baldor Specified Actual


Pre / Final Filter ∆P 0.21" - Fixed Sheave


Control Set Point -


Inlet SP -1.07" Motor Shaft 1-3/8"


Discharge SP +0.83" Sheave Adj. Max


Fan RPM 1,005 1,163 Motor


       TSP        ESP 1.2" 1.90" Motor Sheave 2VP66


8,050 5,365 Fan Shaft 1-3/16"


5,770 4,442 Shaft C/C 12.5


O/A CFM 2,280 1,834 Belt Size/Number B50 / 2


Serial Number N1H9153486


Fan Data
Measurement


Traverse


Specified Actual Fan


8,050 6,276 Fan Sheave 2B5V94


AIR MOVING EQUIPMENT DATA
Date 17-Sep-20 Area Served 102A,B&C & 201A Unit HP-5


Total R/A CFM Traverse


Total Fan CFM
OutletsTotal S/A CFM


Method


Unit Information
Fan Identification HP-5 Equipment MFG Guardian


Equipment Location Mechanical Room Model Number J20NMC00F2BAA2


Type/Size -


(1)


Fan


OSA


SARA


+0.83"-1.51"-1.28"-1.07"


DX CoilFilter
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533 570 525 355 380 66.7%


Supply 201A 7 SWS 12" Rnd - - 700 330 -


Remarks


(1) No MVD installed.  Recommend to installed branch damper in the ground floor mechanical room.


(2) See project summary.


- 1,345


- 1,050 56.8%Supply 201A 6 LD 28' - - 1,850 850


Supply 102B 4 Duct 14" rnd 1.07


Date 17-Sep-20 Unit HP-5 Flow Spec -% 10% +% 10%


DIFFUSER & GRILLE TEST SHEET (SUPPLY)


Unit Room
Outlet 


No.
Code Size


Effective 
Area


Design Initial Final
%


FPM CFM CFM FPM CFM


430 61.4%


- 2,080


- 1,010 88.6%


8,050 5,835 5,365


Supply 102A 8 LD 10' - - 1,140 850


Total Supply


1,790 64.7%


364 390 68.4%Supply 102B 2 Duct 14" rnd 1.07 533 570 375


Supply 102C 5 LD 40' -


350 375 65.8%Supply 102B 3 Duct 14" rnd 1.07 533 570 440


360 385 67.5%Supply 102B 1 Duct 14" rnd 1.07 533 570 675


(2)


(1)
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126 7 8 9 10 11


1,457


RECTANGULAR TRAVERSE SHEET (RETURN)
Date 17-Sep-20 Unit HP-5 Traverse No. - Traverse Location Return Main


Point 
No.


1 2 3 4 5


A 1,325 1,454 1,364 1,457 1,452 1,364


B 1,326 1,587 1,425 1,472 1,456 1,419 1,459


1,643 1,674 1,578C 1,457 1,697 1,645 1,580


E


D


F


H


G


J


I


K


M


L


N


Total FPM ÷ No. of Readings = Avg. FPM


Sub 
Total


4,108 4,738 4,434 4,509 4,551 4,457 4,494


2.979 4,442


Design Data Test Data


X Area = Total CFM


31,291 21 1,491


X 14


Area Sq. Ft. 4.083 Duct Size I.D. 39 X 11


Duct Size I.D. 42 X 14 Duct Size O.D. 42


Remarks


FPM 1,413 Area Sq. Ft. 2.979


CFM 5,770 Centerline S.P. In. W.C. -0.88"
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P F


(1) OSA: 10" rnd = 0.55 sq. ft 


0.55 X 220 FPM = 121 CFM


Remarks


Htg L.A.T. 98°


Fan Static Profile


Clg E.A.T. 59.5° Clg L.A.T. 43° Htg E.A.T. 71°


Motor Frame# - Speed (VFD) Multiple High Speed


Temperature Data


Phase/Hz 1/60 Motor BHP DNL 0.43


Heater Size/Rating Thermally Protected Motor RPM 1400 DD


-


Service Factor - Amperage 5.4 - 3.1 -


Motor HP 3/4 Voltage 208 - 208


Motor Data
Motor MFG. Zhongshan Broad-Ocean Specified Actual


Pre / Final Filter ∆P 0.34" - Fixed Sheave


Control Set Point -


Inlet SP Open Motor Shaft DD


Discharge SP +0.57" Sheave Adj. DD


Fan RPM DD DD Motor


       TSP        ESP 0.4" 0.57" Motor Sheave DD


DNL 1,305 Fan Shaft DD


900 1,184 Shaft C/C DD


O/A CFM 300 121 Belt Size/Number DD


Serial Number W1H9190353


Fan Data
Measurement


NVL


Specified Actual Fan


1,200 NVL Fan Sheave DD


AIR MOVING EQUIPMENT DATA
Date 18-Sep-20 Area Served Gift Shop Unit HP-6


Total R/A CFM Traverse


Total Fan CFM
DNL/OutletsTotal S/A CFM


Method


Unit Information
Fan Identification HP-6 Equipment MFG Guardian


Equipment Location Ceiling Model Number ME16CN21


Type/Size -


(1)


Filter


SA


OSA


+0.57"-0.45"-0.34"Open


DX Coil Fan


RA
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- DNL 475 - 395


Remarks


(1) No manual volume damper installed.


1,305


Supply Gift Shop 4 CD 12X12 -


Date 18-Sep-20 Unit HP-6 Flow Spec -% 10% +% 10%


DIFFUSER & GRILLE TEST SHEET (SUPPLY)


Unit Room
Outlet 


No.
Code Size


Effective 
Area


Design Initial Final
%


FPM CFM CFM FPM CFM


DNL 1,170


- 270Supply Gift Shop 2 CD 12X12 - - DNL 295


Total Supply


- 330Supply Gift Shop 3 CD 12X12 - - DNL 80


- 310Supply Gift Shop 1 CD 12X12 - - DNL 320


(1)
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P F


Remarks


Htg L.A.T. -


Fan Static Profile


Clg E.A.T. - Clg L.A.T. - Htg E.A.T. -


Motor Frame# 256T Speed (VFD) VFD 60 Hertz


Temperature Data


Phase/Hz 3/60 Motor BHP 18.73 16.25


Heater Size/Rating VFD Protected Motor RPM 1770 1757


-


Service Factor 1.15 Amperage 48 - 39 -


Motor HP 20 Voltage 208 - 208


Motor Data
Motor MFG. Baldor Specified Actual


Pre / Final Filter ∆P 0.21" - Fixed Sheave


Control Set Point -


Inlet SP -0.29" Motor Shaft B-1-5/8"


Discharge SP +0.60" Sheave Adj. -


Fan RPM 1,725 833 Motor


       TSP        ESP 1.5" 0.89" Motor Sheave 2PD5V64


DNL DNT Fan Shaft B-1-7/16"


- - Shaft C/C 14.75"


O/A CFM - - Belt Size/Number 5VX630 / 2


Serial Number DNL


Fan Data
Measurement


Traverse


Specified Actual Fan


21,000 21,313 Fan Sheave 2PD5V136


AIR MOVING EQUIPMENT DATA
Date 18-Sep-20 Area Served Make-Up Air Unit MAU-1


Total R/A CFM 100% OSA


Total Fan CFM
DNL/DNTTotal S/A CFM


Method


Unit Information
Fan Identification 2nd Floor Equipment MFG DNL


Equipment Location DNL Model Number DNL


Type/Size DNL


Filter GFHC


OSA SA


+0.60"-1.25"-0.29"


Fan


-0.50"
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Remarks


FPM 1,680 Area Sq. Ft. 12.500


CFM 21,000 Centerline S.P. In. W.C. +0.60


X 30


Area Sq. Ft. 12.500 Duct Size I.D. 60


68,191 40 1,705


X 30


Duct Size I.D. 60 X 30 Duct Size O.D. 60


12.500 21,313


Design Data Test Data


Total FPM ÷ No. of Readings = Avg. FPM


Sub 
Total


15,775 18,676 17,769 15,971


X Area = Total CFM


N


M


L


K


J 1,716 2,693 3,033 2,686


I 1,902 2,589 2,734 2,569


H 2,042 2,451 2,708 2,467


G 2,139 2,356 2,248 1,955


F 2,209 2,036 1,563 1,374


E 1,840 1,883 1,493 822


D 1,668 1,241 606 885


C 1,007 1,406 1,128 1,016


B 537 1,093 1,085 1,085


A 715 928 1,171 1,112


RECTANGULAR TRAVERSE SHEET (SUPPLY)
Date 18-Sep-20 Unit MAU-1 Traverse No. Main Traverse Location -


Point 
No.


1 2 3 4 5 126 7 8 9 10 11
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Wire Symbol indicating: 
Cable Destination (DA-T), 
Cable number (3), 
Number of wires and size 
(E.G. 2 #18 wires)
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20
Main Air Supply Tube 
at 20 PSIG


D-N
15-20


Dual Air Supply Tube at 
15/20 PSIG
Day=15, Night=20


S 


80


High Pressure Air 
Supply Tube at 80 PSIG


Air line or Electrical 
Wire


Connected Lines or 
Wires


Crossing Lines or 
Wires, Not Connected


7
Pneumatic Tube
indicating Tube Number


2/18


Wire Symbol indicating: 
number of wires and 
size (E.G. 2 #18 wires)


1
Electrical Wire Terminal 
with Appropriate 
Number


Item Located on Panel 
Face


In-Line Restrictor


Opposed Blade 
Damper


Parallel Blade
Damper


Air Flow Measuring 
Station


Filter


Humidifier


Fan


Pump


Heating or Cooling Coil


Ductwork or Piping with 
Flow Direction Shown


1


Drawing Revision 
Symbol with 
Appropriate Number


Gage


Current Sensing Switch 
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Sensing switch & 
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Duct Detector
(Smoke, CO, CO2)


 


2-Way Valve with 
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3-Way Valve with 
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N 0


C N C


 
Vapor Tension 
Temperature Sensing 
Element (Low Limit)
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Temperature Sensing 
Element (Hi Limit)


 


Paddle Type Flow 
Switch


 


Pressure Sensing 
Device


 


Bulb Type Temperature 
Sensing Element 
Located inside 
Separable Socket/Well


 


Strap-on Bulb Type 
Temperature Sensing 
Element


 


Combination Bulb Type 
Temperature Sensing 
Element and Humidity 
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Shield in Outside air


 


Bulb Type Temperature 
Sensing Element 
Located under Shield in 
Outside air


 


Device 
H


C
N O


N O 


 


Cliff House
PROJECT TITLE


ARCHITE CT ENGINEER


WSP USA
405 Howard Street, Ste 500
San Francisco, CA  94105
Phone: 415-398-3833


ME CHANICAL CONTRACTOR


Therma
1601 Las Plumas Ave
San Jose, CA  95133
Phone: 408-347-3400


ELECTRICAL CONTRACTOR


9N0K-0074
DATE


Branch In form ation


CONTRACT NUM BER


CoEE


AP PLICATION ENGINE ER


03/25/2019
PROJE CT M ANAGERSA LE S ENGINE ER


REFERENCE DRA WING NO. REVIS ION-LOCA TIO N ECN DATE BY


David D ThorneDan S Levi


1090 Point Lobos Ave
San Francisco, CA  94121


 


REV.2 05/03/2019 JCI


REV.1 04/15/2019 JCI


REV.3 (AS-BUILT Drawing) 07/28/2020 JCI


1


2


3


Johnson Controls, Inc.
1615 Alvarado St.
San Leandro, CA 94577
Phone: 510-780-7700
Fax: 510-780-7711


Rev Drawing No. Description
NR-1-1 MSTP INSTALLATION REFERENCE
NR-1-2 NETWORK RISER


2 HP-1-1 HP-1&4 FLOW DIAGRAM
HP-1-2 HP-1&4 POINT SCHEDULE
HP-1-3 HP-1&4 WIRING DETAILS
HP-1-4 HP-1&4 CONTROLLER WIRING DETAILS


2 HP-1-5 HP-2 & 3 FLOW DIAGRAM
HP-1-6 HP-2&3 POINT SCHEDULE & WIRING DETAILS
HP-1-7 HP-2&3 CONTROLLER WIRING DETAILS


2 HP-1-8 HP-5 FLOW DIAGRAM
1 HP-1-9 HP-5 POINT SCHEDULE


HP-1-10 HP-5 WIRING DETAILS
1 HP-1-11 HP-5 CONTROLLER WIRING DETAILS
2 HP-1-12 HP-6 FLOW DIAGRAM


HP-1-13 HP-6 POINT SCHEDULE & WIRING DETAILS
HP-1-14 HP-6 CONTROLLER WIRING DETAILS


1 MSF-1-1 MSF FLOW DIAGRAM
PS-1-1 POWER SCHEDULE
PD-1 PRODUCT CATALOG


DRAWING INDEX







Drawing Title


Dan S Levi


REFERENCE DRA WING


MSTP INSTALLATION
REFERENCE


NR-1-1


Project Title


NO. REVIS ION-LOCA TIO N ECN DATE BY


Sales Engineer Pro ject Manager Applic ation Engineer


BY DATE BY DATE


DRA WN AP PROVED


Branch In form ation CONTRACT NUM BER


DRA WING NUMBE R


 


END OF THE LINE SWITCHING AND 
REPEATER GUIDELINES


METASYS MSTP NETWORK INSTALLATION DETAILS
Category Rules / Maximums Allowed


General
Typically daisy-chained; branch or star configuration acceptable when repeaters are used. See End of Line Switching and 
Repeater Guideline graphic.


Number of Devices


When all of the devices connected on the FC Bus are Metasys FECs, VMAs, 


and/or IOMs, the device and bus segment l imits are: 


100 devices total per FC Bus (maximum) 


3 bus segments per FC Bus (maximum) 


50 devices per bus segment (maximum, not to exceed 100 devices per FC Bus) 


When one or more TEC26xx Series thermostat or third-party MS/TP device is connected 


on the FC Bus, the device and bus segment l imits are: 


64 devices total per FC Bus (maximum) 


3 bus segments per FC Bus (maximum) 


32 devices per bus segment (maximum, not to exceed 64 devices per FC Bus) 


Note:  Metasys  MS/TP  devices  generate  less  data  traffic  than  third-party  MS/TP  devices  and  TEC26xx thermostats. Connecting third-party devices or 


TEC26xx thermostats to the FC Bus increases data traffic, reduces bus performance, and reduces the number of devices that can be connected to the bus. 


Bus segments on an FC Bus are connected with repeaters (only). Up to two cascaded repeaters may be applied to an FC Bus (to connect three bus 


segments). 


Line Length and Type


Cable 22 AWG stranded, 3-wire, twisted shielded cable


EOL Termination


End-of-Line (EOL) termination is required on the FC Bus to reduce signal reflection when data transmissions reach the end of a 
bus segment and bounce back. EOL termination is built into some Metasys FC devices and is enabled with a switch or jumper on 
the device.  
EOL Termination on NCEs 
An EOL switch on an NAE enables EOL termination. For those NAEs with two FC Bus connections, two EOL double-pole 
switches are provided. Set the EOL switch to the ON (up) position to set the controller as an EOL termination device. 
EOL Termination on Switch-Terminating Devices 
Some field controllers have an EOL switch or jumper. Such devices include FECs, IOMs, VMAs, ZFR1810s, and repeaters. Set 
the EOL termination to On for any of these devices when it is the last device on a bus segment. 
EOL Termination on Devices Without EOL Provision 
For the devices such as TECs and third-party controllers in which no EOL provision is provided, install the MS-BACEOL-0 RS485 
End-of-Line Terminator at the device if at the end of the bus segment. 
EOL Termination Across the FC Bus 
The FC Bus may consist of up to three bus segments. Each bus segment on an FC Bus requires two EOL termination devices, 
one at each end of the bus segment. All other devices on the FC Bus should have their EOL termination disabled (EOL switches 
Off) . If only one device on an FC segment has an EOL termination, it must be set to On. 
EOL on FC Bus Repeaters 
When using repeaters in the FC Bus, set the EOL jumpers based on the position of the repeater in the run. 


When all of the devices connected on the FC Bus are Metasys FECs, VMAs, 


and/or IOMs, the cable length limits are: 


Each bus segment can be up to 1520 m (5000 ft) in length (using 22 AWG 3-wire twisted, shielded cable). 


Each FC Bus can be up to 4750 m (15,000 ft) in length (using 22 AWG 3-wire twisted, shielded cable). 


When one or more TEC26xx Series thermostat or third-party MS/TP device is connected 


on the FC Bus, the device and bus segment l imits are: 


Each bus segment can be up to 1220 m (4000 ft) in length (using 22 AWG 3-wire twisted, shielded cable)


Each FC Bus can be up to 3660 m (12,000 ft) in length (using 22 AWG 3-wire twisted, shielded cable). 


When using fiber-optic connections: 2,010 m (6,600 ft.)  between two fiber modems 22 AWG Stranded, 3-Wire Twisted, Shielded Cable 


Open Plenum Installations. 38400+ Baud RS-485 
Communication. 


Typical Usage Anixter # Belden # AreapF/ftType


22/2pr Shielded Plenum


CBL-22/2P-SA-PVC


6541FE 33 0.033


31 0.0345541FE


CBL-22/2P-SA-PLN


EMT (Raceway) Installations. 38400+ Baud RS-
485 Communication.


22/2pr Shielded 
PVC


RECOMMENDED MSTP SENSOR ACTUATOR BUS CABLE


Open Plenum Installations. 38400+ Baud RS-485 
Communication. 


Typical Usage Anixter # Belden # AreapF/ftType


22/3c Shielded Plenum


CBL-22/3-FC-PVC


6501FE 25 0.014


31 0.0155501FE


CBL-22/3-FC-PLN


EMT (Raceway) Installations. 38400+ Baud RS-
485 Communication.


22/3c Shielded 
PVC


RECOMMENDED MSTP FIELD CONTROLLER BUS CABLE


+–S
H


L
D


R
E


F
A


Earth
Ground


The shield should be earth grounded at one and only one point for the entire bus 
segment. (Preferably in the NCE Panel.) The shield screws on the controllers are 
simply a convenient way to continue the daisy chain of the bus. They are not 
attached to earth ground. You can use the shield terminal or twist together the 
shield and tape back at each controller. 


SHIELD GROUNDING


The information in this document is not intended to replace the published Technical  Product Literature for the Johnson Controls systems and products 
presented.  The Installation  Instructions that are packed with products, and the Technical Bulletins and Product Bulletins released with Johnson Controls 
systems and products supersede the information on this page. It is the responsibility of the product installer and product user to obtain and follow the product 
installation, operation, and safety procedures provided with the products or project specific information required by specification or local codes .
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FC BUS


NAME: HP-5
DEVICE: NCE2560
MSTP ADD: 04
IP ADD: 192.168.183.2
LOCATION: GROUND 
FLOOR MECHANICAL ROOM


NETWORK RISER
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COM


SH
LD


BLK


BLU


IN BLK


WHT


BLU
OUT


WHT


FC TRUNK TERMINATION


NOTE: GROUND SHIELD 
ONLY ONCE, AT THE NAE.


+


-


COM


PWR


BLK


BLU


IN BLK


WHT


BLU
OUT


WHT


SA TRUNK TERMINATION


RED
RED


NOTE: GROUND SHIELD 
ONLY ONCE, AT THE FEU.


MSTP WIRING LEGEND


FC BUS – 22 AWG STRANDED, 3-
WIRE TWISTED, SHIELDED CABLE


SA BUS – 22 AWG STRANDED, 4-WIRE, 
2-TWISTED PAIR, SHIELDED CABLE


ETHERNET


GROUND FLOOR


NOTE:


        CP HP-1~ CP HP-5 Controller are located on the side of each Heat Pump in a 12 X 12 Enclosure
     
       CP HP-6 Controller will be located in Data closet of Gift Shop in a 12 X 12 Enclosure 


        Place JCI MS/TP Device at EOL if this is last device


NAME: HP-2
DEVICE: MS-FEC2611
MS/TP ADD: 06
LOCATION: GROUND 
FLOOR MECHANICAL 
ROOM


NAME: HP-3
DEVICE: MS-FEC2611
MS/TP ADD: 07
LOCATION: GROUND 
FLOOR MECHANICAL 
ROOM


NAME: HP-1
DEVICE: MS-FEC2611
MS/TP ADD: 05
LOCATION: GROUND 
FLOOR CORRIDOR


SECOND FLOOR


NAME: HP-6
DEVICE: MS-FEC2611
MS/TP ADD: 09
LOCATION: SECOND 
FLOOR GIFT SHOP


EOL
IN


FEC


NAME: HP-4
DEVICE: MS-FEC2611
MS/TP ADD: 08
LOCATION: GROUND 
FLOOR MECHANICAL 
ROOM


Johnson Controls, Inc.
1615 Alvarado St.
San Leandro, CA 94577
Phone: 510-780-7700
Fax: 510-780-7711
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HP-1&4 FLOW DIAGRAM
(TYPICAL OF 2)
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OA


RA


  


DA-T


SF EMC


 


SF-C,-S


DX


C


 


N C


OAD-O


DA


CLG1-C


N ORAD-O


OA-T


ZN-T


LOCATED IN THE SHADE IN THE 
NORTH SIDE OF THE BUILDING.


SHARED GLOBALLY.
MAPPED TO HP-5 SYSTEM


NOTE:


1.       GRAY DEVICES ARE PROVIDED WITH UNIT OR PROVIDED BY OTHERS.


2. JCI WILL BE UTILIZING THE EXISTING PANEL TO PLACE THE NEW CONTROLLERS.


3. OAD-O & SF-O WILL MODULATE FOR BALANCING PURPOSE, IT WILL BE FIXED DURING
BALANCING BY BALANCING CONTRACTOR.


 


SUPPLY FAN DAMPER


CFM CONROL


HP-1 CU-1 GROUND FLOOR CORRIDOR
GROUND FLOOR ADMIN & 
BACK OF HOUSE SPACES


5 TON 2075 MANUAL


HP-4 CU-4
GROUND FLOOR 


MECHANICAL ROOM
FIRST & SECOND FLOOR 


LOBBY
5 TON 1600 AUTOMATIC


CONDENSING UNIT


HP SCHEDULE


TAG LOCATION SERVING AREA CAPACITY


BILL OF MATERIALS


DESIGNATION          QTY  PART NUMBER   DESCRIPTION


FIELD DEVICES:


  DA-T 2 TE-6311M-1 8" 1000 OHM NI DUCT TEMP


  SF-C,-S 2 CSDSC-C50100L1 CURR SW SELF CAL CLMP


  ZN-T 2 NS-BTB7003-0 3X4.5.T.F/C.D.AJ.TB ADRS


  RAD-O 1 M9310-HGA-2 DAMPER ACTUATORS 10 NM, NSR, 24 VAC/VDC


  OAD-O 1 M9310-HGA-2 DAMPER ACTUATORS 10 NM, NSR, 24 VAC/VDC


  RELY 10 RH2B-ULAC24V IDEC DPDT 24VAC RELAY WITH INDICATOR 


  RELY SOCKET 10 SH2B-05 IDEC RELAY SOCKET DIN MOUNT  


PANEL DEVICES:


  CONTROLLER 2 MS-FEC2611-0 FEC2611-0,FEC17


SEQUENCE OF OPERATION:


SUPPLY FAN CONTROL: THE SUPPLY FAN (SF-C) WILL BE STARTED BASED ON OCCUPANCY SCHEDULE (OCC-SCHEDULE). WHEN THE 
SUPPLY FAN STATUS (SF-S) INDICATES THE FAN STARTED, THE CONTROL SEQUENCE WILL BE ENABLED. UPON A LOSS OF AIRFLOW (SF-
S), THE SYSTEM WILL ATTEMPT TO AUTOMATICALLY RESTART UNTIL POSITIVE STATUS IS RECEIVED. IF NO AIRFLOW (SF-S) AFTER 3 
TIMES AUTOMATIC RESTART, (FAN-RESET) NEED MANFULLY RESET SUPPLY FAN CONTROL AFTER SITE CHECK


FULL RECIRCULATION MODE : WHEN UPON FULL RECIRCULATION ACTIVATION OF HARDWIRED SWITCH, ALL HEAT PUMP UNITS WILL 
ENTER FULL RECIRCULATION MODE ,THE OUTSIDE AIR DAMPER WILL BE COMMANDED CLOSED AND RETURN AIR DAMPERS WILL BE 
COMMANDED FULLY OPEN. WHEN THE HARDWIRED SWITCH IS DEACTIVATED, ALL HEAT PUMP UNITS WILL EXIT FULL RECIRCULATION 
MODE AND RETURN TO TAB SET POSITIONS FOR MINIMUM OUTSIDE AIRFLOW


HEAT PUMP CONTROL: WHEN THE ZONE TEMPERATURE (ZN-T) FALLS BELOW THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE 
REVERSING VALVE (S) (REVX-H) WILL BE INDEXED TO PROVIDE HEATING WHEN THE COMPRESSOR IS RUNNING. WHEN THE ZONE 
TEMPERATURE (ZN-T) RISES ABOVE THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE REVERSING VALVE (S) (REVX-C) WILL BE INDEXED 
TO PROVIDE COOLING WHEN THE COMPRESSOR IS RUNNING.


OCCUPIED MODE: THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT (OCC-SCHEDULE). THE OCCUPANCY MODE CAN 
ALSO BE OVERRIDDEN BY A NETWORK INPUT (OCC-OVERRIDE). 


UNOCCUPIED MODE: THE UNIT WILL REMAIN OFF DURING UNOCCUPIED PERIODS. AFTER HOURS ACTIVATION OF FULL SYSTEM FROM 
ANY THERMOSTAT FOR PRESET TIME INTERVAL (1HR ADJ)


UNIT ENABLE: A NETWORK UNIT ENABLE SIGNAL (UNITEN-MODE) WILL CONTROL THE MODE OF THE UNIT. 


UNIT RESTART AFTER POWER SHUTDOWN:


TO RESTART HEAT PUMP FOLLOWING A SHUTDOWN. THE HEAT PUMP INDOOR AIR HANDLER AND CONDENSING UNIT WILL NEED TO HAVE 
MAIN POWER CYCLED OFF TO RESET MECHANICAL SYSTEM AT LOCAL DISCONNECTS. THEN, REESTABLISH POWER TO RESUME NORMAL 
AUTOMATIC CONTROL


ADDITIONAL POINTS MONITORED BY THE FMS:


 OUTDOOR AIR TEMPERATURE (OA-T) 


 ZONE TEMPERATURE (ZN-T)


 FULL RECIRCULATION MODE 


REV-C
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Johnson Controls, Inc.
1615 Alvarado St.
San Leandro, CA 94577
Phone: 510-780-7700
Fax: 510-780-7711


Intermidate Device Field Device


Tag
Point Type


Syste
m 


Name
Object Name Expanded ID


Controller 
Details


Trunk 
Type


Trunk 
Nbr


Trunk 
Addr.


Cable 
Destination 


Bay/Terminal
Termination Out Panel Panel Location Cable Number


  Wiring 
/Tubing


Termination In Device Termination Out
  Wiring 
/Tubing


Termination In Device
Ref 


Detail 
Shape


Comment


HP-1 CP-HP-1 REFER SCHEDULES
HP-1 FEC 2611 CP-HP-1 REFER SCHEDULES Power to Controller
HP-1 FEC 2611 CP-HP-1 REFER SCHEDULES BacNet FC Bus


UI IN-1 HP-1 DA-T Discharge Air Temperature FEC 2611 MS/TP 1 11 UI IN-1 IN1, ICOM1 CP-HP-1 REFER SCHEDULES HP1-11-UI IN-1 2/22 2-Wire TE F131
UI IN-2 HP-1 FEC 2611 MS/TP 1 11 UI IN-2 CP-HP-1 REFER SCHEDULES
UI IN-3 HP-1 FEC 2611 MS/TP 1 11 UI IN-3 CP-HP-1 REFER SCHEDULES
UI IN-4 HP-1 FEC 2611 MS/TP 1 11 UI IN-4 CP-HP-1 REFER SCHEDULES
UI IN-5 HP-1 FEC 2611 MS/TP 1 11 UI IN-5 CP-HP-1 REFER SCHEDULES
UI IN-6 HP-1 FEC 2611 MS/TP 1 11 UI IN-6 CP-HP-1 REFER SCHEDULES
BI IN-7 HP-1 FEC 2611 MS/TP 1 11 BI IN-7 CP-HP-1 REFER SCHEDULES
BI IN-8 HP-1 SF-S Supply Fan Status FEC 2611 MS/TP 1 11 BI IN-8 IN8, ICOM8 CP-HP-1 REFER SCHEDULES HP1-11-BI IN-8 2/22 OUT,COM Current Relay Moto Lead Motor Lead See Wiring Detail Motor Status (Contact) F301
BO OUT-1 HP-1 SF-C Supply Fan Command FEC 2611 MS/TP 1 11 BO OUT-1 OUT1, 24V COM CP-HP-1 REFER SCHEDULES HP1-11-BO OUT-1 2/22 COIL-, COIL+ Relay COM,NO 2/14 See Wiring Detail Motor (Signle Phase) F1030
BO OUT-2 HP-1 FEC 2611 MS/TP 1 11 BO OUT-2 CP-HP-1 REFER SCHEDULES
BO OUT-3 HP-1 Clg 1 Command Clg Stage 1 Command FEC 2611 MS/TP 1 11 BO OUT-3 OUT3, OCOM3 CP-HP-1 REFER SCHEDULES HP1-11-BO OUT-3 9/22  R,Y1 Heat Pump Thermostat (COMP1) F1051
CO OUT-4 HP-1 REV-C Reversing Valve Command FEC 2611 MS/TP 1 11 CO OUT-4 OUT4,OCOM4 CP-HP-1 REFER SCHEDULES HP1-11-CO OUT-4 9/22  R,O1 Heat Pump Thermostat (REV VLV1) F1051
CO OUT-5 HP-1 FEC 2611 MS/TP 1 11 CO OUT-5 CP-HP-1 REFER SCHEDULES
CO OUT-6 HP-1 FEC 2611 MS/TP 1 11 CO OUT-6 CP-HP-1 REFER SCHEDULES
CO OUT-7 HP-1 FEC 2611 MS/TP 1 11 CO OUT-7 CP-HP-1 REFER SCHEDULES
AO OUT-8 HP-1 FEC 2611 MS/TP 1 11 AO OUT-8 CP-HP-1 REFER SCHEDULES
AO OUT-9 HP-1 FEC 2611 MS/TP 1 11 AO OUT-9 CP-HP-1 REFER SCHEDULES


HP-1 FEC 2611 CP-HP-1 REFER SCHEDULES
HP-1 FEC 2611 SA Bus 1 203 CP-HP-1 REFER SCHEDULES BacNet SA Bus


STAT HP-1 ZN-T Zone Temperature FEC 2611 SA Bus 1 203 STAT +,-,COM,SA PWR CP-HP-1 REFER SCHEDULES 11-HP1-203-STAT 4/22 +,-,COM,SA PWR NetSensor (Term,Addressable) NS102


Intermidate Device Field Device


Tag
Point Type


Syste
m 


Name
Object Name Expanded ID


Controller 
Details


Trunk 
Type


Trunk 
Nbr


Trunk 
Addr.


Cable 
Destination 


Bay/Terminal
Termination Out Panel Panel Location Cable Number


  Wiring 
/Tubing


Termination In Device Termination Out
  Wiring 
/Tubing


Termination In Device
Ref 


Detail 
Shape


Comment


HP-4 CP-HP-4 REFER SCHEDULES
HP-4 FEC 2611 CP-HP-4 REFER SCHEDULES Power to Controller
HP-4 FEC 2611 CP-HP-4 REFER SCHEDULES BacNet FC Bus


UI IN-1 HP-4 DA-T Discharge Air Temperature FEC 2611 MS/TP 1 10 UI IN-1 IN1, ICOM1 CP-HP-4 REFER SCHEDULES HP4-10-UI IN-1 2/22 2-Wire TE F131
UI IN-2 HP-4 FEC 2611 MS/TP 1 10 UI IN-2 CP-HP-4 REFER SCHEDULES
UI IN-3 HP-4 FEC 2611 MS/TP 1 10 UI IN-3 CP-HP-4 REFER SCHEDULES
UI IN-4 HP-4 FEC 2611 MS/TP 1 10 UI IN-4 CP-HP-4 REFER SCHEDULES
UI IN-5 HP-4 FEC 2611 MS/TP 1 10 UI IN-5 CP-HP-4 REFER SCHEDULES
UI IN-6 HP-4 FEC 2611 MS/TP 1 10 UI IN-6 CP-HP-4 REFER SCHEDULES
BI IN-7 HP-4 SA-SD Supply Air Smoke Detector FEC 2611 MS/TP 1 10 BI IN-7 IN7, ICOM7 CP-HP-4 REFER SCHEDULES HP4-10-BI IN-7 2/22 OUT,COM Safety Relay Smoke Detector 2/22 See Wiring Detail Smoke Detector Alarm (Contact) F1030
BI IN-8 HP-4 SF-S Supply Fan Status FEC 2611 MS/TP 1 10 BI IN-8 IN8, ICOM8 CP-HP-4 REFER SCHEDULES HP4-10-BI IN-8 2/22 OUT,COM Current Relay Moto Lead Motor Lead See Wiring Detail Motor Status (Contact) F301
BO OUT-1 HP-4 SF-C Supply Fan Command FEC 2611 MS/TP 1 10 BO OUT-1 OUT1, 24V COM CP-HP-4 REFER SCHEDULES HP4-10-BO OUT-1 2/22 COIL-, COIL+ Relay COM,NO 2/14 See Wiring Detail Motor (Signle Phase) F1030
BO OUT-2 HP-4 FEC 2611 MS/TP 1 10 BO OUT-2 CP-HP-4 REFER SCHEDULES
BO OUT-3 HP-4 Clg 1 Command Clg Stage 1 Command FEC 2611 MS/TP 1 10 BO OUT-3 OUT3, OCOM3 CP-HP-4 REFER SCHEDULES HP4-10-BO OUT-3 9/22  R,Y1 Heat Pump Thermostat (COMP1) F1051
CO OUT-4 HP-4 REV-C Reversing Valve Command FEC 2611 MS/TP 1 10 CO OUT-4 OUT4,OCOM4 CP-HP-4 REFER SCHEDULES HP4-10-CO OUT-4 9/22  R,O1 Heat Pump Thermostat (REV VLV1) F1051
CO OUT-5 HP-4 FEC 2611 MS/TP 1 10 CO OUT-5 CP-HP-4 REFER SCHEDULES
CO OUT-6 HP-4 FEC 2611 MS/TP 1 10 CO OUT-6 CP-HP-4 REFER SCHEDULES
CO OUT-7 HP-4 FEC 2611 MS/TP 1 10 CO OUT-7 CP-HP-4 REFER SCHEDULES
AO OUT-8 HP-4 OAD OA Damper Output FEC 2611 MS/TP 1 10 AO OUT-8 OUT8, OCOM4,24VAC ,COM CP-HP-4 REFER SCHEDULES HP4-10-AO OUT-8 2/22 / 2/18 3, 1/1, 2 M9310-HGA-2 (Ext Source) F233
AO OUT-9 HP-4 RAD RA Damper Output FEC 2611 MS/TP 1 10 AO OUT-9 OUT9, OCOM4,24VAC ,COM CP-HP-4 REFER SCHEDULES HP4-10-AO OUT-9 2/22 / 2/18 3, 1/1, 2 M9310-HGA-2 (Ext Source) F233


HP-4 FEC 2611 CP-HP-4 REFER SCHEDULES
HP-4 FEC 2611 SA Bus 1 200 CP-HP-4 REFER SCHEDULES BacNet SA Bus


STAT HP-4 ZN-T Zone Temperature FEC 2611 SA Bus 1 200 STAT +,-,COM,SA PWR CP-HP-4 REFER SCHEDULES 10-HP4-200-STAT 4/22 +,-,COM,SA PWR NetSensor (Term,Addressable) NS102
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DETAIL F131 TEMPERATURE SENSOR INPUT


RTD
Temperature Element


IN#


ICOM#


CONTROLLER 


DETAIL F301 BINARY INPUT (DRY CONTACT)


FIELD DEVICE


DRY CONTACT
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CONTROLLER 


ICOM#
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DETAIL F1030 Single Phase Motor Wiring
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OAD-O
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HTG1-C


ZN-T


SUPPLY FAN


CFM


HP-2 CU-2
GROUND FLOOR MECHANICAL 


ROOM
FIRST FLOOR BANQUET ROOM 15 TON 2075


HP-3 CU-3
GROUND FLOOR MECHANICAL 


ROOM
SECOND FLOOR BISTRO & 


DINING ROOM 
15 TON 1600


HP SCHEDULE


CONDENSING UNITTAG LOCATION SERVING AREA CAPACITY


BILL OF MATERIALS


Designation          Qty Part Number Description


Field Devices:


  DA-T 2 TE-6311M-1 8" 1000 OHM NI DUCT TEMP


  SF-C,-S 2 CSDSC-C50100L1 CURR SW SELF CAL CLMP


  ZN-T 2 NS-BTB7003-0 3X4.5.T.F/C.D.AJ.TB ADRS


 RAD-O 2 M9310-HGA-2 DAMPER ACTUATORS 10 NM, NSR, 24 VAC/VDC


 OAD-O 2 M9310-HGA-2 DAMPER ACTUATORS 10 NM, NSR, 24 VAC/VDC


 RELY 14 RH2B-ULAC24V IDEC DPDT 24VAC RELAY WITH INDICATOR 


 RELY SOCKET 14 SH2B-05 IDEC RELAY SOCKET DIN MOUNT  


Panel Devices:


  CONTROLLER 2 MS-FEC2611-0 FEC2611-0,FEC17


SEQUENCE OF OPERATION:


SUPPLY FAN CONTROL: THE CONSTANT SPEED SUPPLY FAN (SF-C) WILL BE STARTED BASED ON OCCUPANCY SCHEDULE. WHEN THE 
SUPPLY FAN STATUS (SF-S) INDICATES THE FAN STARTED, THE CONTROL SEQUENCE WILL BE ENABLED. UPON A LOSS OF AIRFLOW (SF-S), 
THE SYSTEM WILL ATTEMPT TO AUTOMATICALLY RESTART UNTIL POSITIVE STATUS IS RECEIVED. IF NO AIRFLOW (SF-S) AFTER 3 TIMES 
AUTOMATIC RESTART, (FAN-RESET) NEED MANFULLY RESET SUPPLY FAN CONTROL AFTER SITE CHECK 


FULL RECIRCULATION MODE : WHEN UPON FULL RECIRCULATION ACTIVATION OF HARDWIRED SWITCH, ALL HEAT PUMP UNITS WILL ENTER 
FULL RECIRCULATION MODE ,THE OUTSIDE AIR DAMPER WILL BE COMMANDED CLOSED AND RETURN AIR DAMPERS WILL BE COMMANDED 
FULLY OPEN. WHEN THE HARDWIRED SWITCH IS DEACTIVATED, ALL HEAT PUMP UNITS WILL EXIT FULL RECIRCULATION MODE AND RETURN 
TO TAB SET POSITIONS FOR MINIMUM OUTSIDE AIRFLOW


HEAT PUMP CONTROL: WHEN THE ZONE TEMPERATURE (ZN-T) FALLS BELOW THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE HEATING 
STAGE 1 (HTG1-C) WILL BE INDEXED TO PROVIDE HEATING AND STAGE ON TO STAG 2 (HTG2-C) IF NEED MORE HEATING CAPACITY.  WHEN 
THE ZONE TEMPERATURE (ZN-T) RISES ABOVE THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE COOLING STAGE (CLG1-C) WIL BE INDEXED 
TO PROVIDE COOLING AND STAGE ON TO STAG 2 (CLG2-C) IF NEED MORE COOLING CAPACITY. 


OCCUPIED MODE: THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT (OCC-SCHEDULE). THE OCCUPANCY MODE CAN 
ALSO BE OVERRIDDEN BY A NETWORK INPUT (OCC-OVERRIDE). 


UNOCCUPIED MODE: THE UNIT WILL REMAIN OFF DURING UNOCCUPIED PERIODS. AFTER HOURS ACTIVATION OF FULL SYSTEM FROM ANY 
THERMOSTAT FOR PRESET TIME INTERVAL (1HR ADJ)


REHEAT COIL: THE REHEAT COIL (HTGX-C) WILL BE STAGED IN SEQUENCE TO MAINTAIN THE TEMPERATURE SETPOINT. SUPPLEMENTAL 
HEATING STAGES WILL BE DISABLED VIA SOFTWARE , IF DA-T REACHES TO 100 DEG F.


UNIT ENABLE: A NETWORK UNIT ENABLE SIGNAL (UNITEN-MODE) WILL CONTROL THE MODE OF THE UNIT


UNIT RESTART AFTER POWER SHUTDOWN:


TO RESTART HEAT PUMP FOLLOWING A SHUTDOWN. THE HEAT PUMP INDOOR AIR HANDLER AND CONDENSING UNIT WILL NEED TO HAVE 
MAIN POWER CYCLED OFF TO RESET MECHANICAL SYSTEM AT LOCAL DISCONNECTS. THEN, REESTABLISH POWER TO RESUME NORMAL 
AUTOMATIC CONTROL


ADDITIONAL POINTS MONITORED BY THE FMS:


 OUTDOOR AIR TEMPERATURE (OA-T) 


 ZONE TEMPERATURE (ZN-T)


 FULL RECIRCULATION MODE 


OA-T


LOCATED IN THE SHADE IN THE 
NORTH SIDE OF THE BUILDING.


SHARED GLOBALLY.
MAPPED TO HP-5 SYSTEM


REV.3 (AS-BUILT Drawing) 09/08/2020 JCI3


Johnson Controls, Inc.
1615 Alvarado St.
San Leandro, CA 94577
Phone: 510-780-7700
Fax: 510-780-7711


REV.2 05/03/2019 JCI2


NOTE:


1.       GRAY DEVICES ARE PROVIDED WITH UNIT OR PROVIDED BY OTHERS.


2. JCI WILL BE UTILIZING THE EXISTING PANEL TO PLACE THE NEW CONTROLLERS.


3. OAD-O & SF-O WILL MODULATE FOR BALANCING PURPOSE, IT WILL BE FIXED DURING
BALANCING BY BALANCING CONTRACTOR.
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TYPICAL WIRING FOR DUCT FIRE ALRM SAFETY SHUTDOWN
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FIRE ALRM SYSTEM
CONTROL BOAD


HP 3 SD-AHP 2 SD-A


HP-3


R1


Alarm
HP-2


R1 OUT
N.O


CLOSE: Normal
 
 OPEN: Alarm


 
 


 
 


 


FIRE SAFETY
SHUTDOWN RELAY -A


 
 


FIRE SMOKE 
DETECTOR 


ALARM TO DDC 
CONTROLLER


COM


 
 


 
 


 


FIRE SAFETY
SHUTDOWN RELAY B


 
 


To Condensing Unit 
Shutdown Contact
(CLOSE: Normal 
/ OPEN: Alarm)


DDC CONTROL PANEL


HP AIR HANDLER


Orange


Brown
Fan Operation 
Command


DDC  POWER


 
 


 


 
 


FIRE SAFETY
SHUTDOWN RELAY -A


 
 


FIRE SMOKE 
DETECTOR 


ALARM TO DDC 
CONTROLLER


COM


 
 


 


 
 


FIRE SAFETY
SHUTDOWN RELAY B


 
 


To Condensing Unit 
Shutdown Contact
(CLOSE: Normal 
/ OPEN: Alarm)


DDC CONTROL PANEL


HP AIR HANDLER


Orange


Brown


DDC  POWER
24AC  HOT 24AC  HOT


Fan Main  
Contactor 
ControlHP-2


Fan Operation 
Command


Fan Main  
Contactor 


Control







9N0K-0074


Drawing Title


CoEEDavid D ThorneDan S Levi


REFERENCE DRA WING


HP-2&3 POINT SCHEDULE & 
WIRING DETAILS


HP-1-5


Project Title


NO. REVIS ION-LOCA TIO N ECN DATE BY


Sales Engineer Pro ject Manager Applic ation Engineer


BY DATE BY DATE


DRA WN AP PROVED


Branch In form ation CONTRACT NUM BER


DRA WING NUMBE R


Cliff House
1090 Point Lobos Ave
San Francisco, CA  94121


IN CONSIDERATION OF THE RECEIPT OF 
THIS DOCUMENT, THE RECIPIENT AGREES 
NOT TO REPRODUCE, COPY, USE OR 
TRANSMIT THIS DOCUMENT AND/OR THE 
INFORMATION THEREIN CONTAINED, IN 
WHOLE OR IN PART, OR TO SUFFER SUCH 
ACTION BY OTHERS, FOR ANY PURPOSE, 
EXCEPT WITH THE ADVANCE WRITTEN 
PERMISSION OF JOHNSON CONTROLS, 
INC. AND FURTHER AGREES TO 
SURRENDER SAME TO JOHNSON 
CONTROLS, INC. UPON DEMAND.


COPYRIGHT JOHNSON CONTROLS, INC. 2019


DETAIL F131 TEMPERATURE SENSOR INPUT


RTD
Temperature Element


IN#


ICOM#


CONTROLLER 


DETAIL F301 BINARY INPUT (DRY CONTACT)


FIELD DEVICE


DRY CONTACT
(N.O. or N.C. as required)


CONTROLLER 


ICOM#


IN#


NOTE(*) REFER RISER DRAWINGS FOR MS/TP TRUNK ID & ADDRESS THE ABOVE POINT SCHEDULE IS TYPICAL FOR HP-2 & HP-3


DETAIL F233 0-10VDC OUTPUT to


M9310-HGA-2


2 31
C


O
M


H
O


T


Y
1


Master


5
U


Additional 
Actuators


24 VAC
X1


X2


Gray


Black


Black


Tan


2 31
C


O
M


H
O


T


Y
1


Slave


Slave Actuators 
used where 
required


OUT#


OCOM#


FEC/IOM


DETAIL NS102 NET STAT WITH TERMINALS 


ADDRESSABLE


S
A


 P
W


R


C
O


M


+ -


J2


JACK J2 IS FOR 
COMMISIONING TOOLS.


W4


THERMOSTAT CIRCUIT  BOARD


FROM PREVIOUS 
SA BUS DEVICE


TO NEXT
SA BUS DEVICE


CON NECTOR ON  STAT MOUNTING 
BASE. SLIDES INTO W4 PINS ON 
CIRCUIT BOARD.


ADDRESS SWITCH


ON


2
1


SW1     SW2     ADDRESS
OFF     OFF    200
ON    OFF    201
OFF     ON   202
ON    ON   203


COM = BLU
SA- =   WHT
SA+ =  BLK
PWR = RED


R


W1


W2


OCOM#


OUT#


HEATING 
STAGE 2


DETAIL F1051 Conventional Thermostat Interface Wiring for 


Heat Pump


OCOM#


OUT#


HEATING 
STAGE 1


O2


OCOM#


OUT#


REVERSING 
VALVE 2


OCOM#


OUT#


REVERSING 
VALVE 1


OCOM#


OUT#
COMPRESSOR 


STAGE 2


O1


Y2


OCOM#


OUT#
COMPRESSOR 


STAGE 1 Y1


OCOM#


OUT#


FAN COMMAND
OR FAN STAGE1 G or G1


CON VENTIONAL THERMOSTAT INTERFACE 


(If used)


(If used)


(If used)


(If used)


OCOM#


OUT#
FAN STAGE 2


G2


OCOM#


OUT#
FAN STAGE 3


G3


(If used)


(If used)


IF WIRING TO A BINARY OUTPUT SET THE TRIAC 
JUMPER TO EXTERNAL (EXT). IF WIRING TO A RELAY 


OUTPUT TERMIN AL OUT# = OUT# NO.


C


RED


GRN


BRN


PNK


YLW


BLU


ORG


WHT


BRN


VLT


Fire AlarmShutdown 
(If Required)


Electrician/FitterPoint Information Controller Information Panel Information Intermediate Device Field Device


Point Type System Name Object Name Expanded ID
Controller 


Details
Trunk 
Type


Trunk 
Nbr


Trunk 
Addr.


Cable 
Destination 


Bay/Terminal
Termination Out Panel Panel Location Cable Number


  Wiring 
/Tubing


Termination In Device Termination Out   Wiring /Tubing Termination In Device
Ref 


Detail 
Shape


Comment


HP-x FEC 2611 CP-HPx REFER SCHEDULES Power to Controller
HP-x FEC 2611 MS/TP * * CP-HPx REFER SCHEDULES BacNet FC Bus


UI IN-1 HP-x DA-T Discharge Air Temp FEC 2611 MS/TP * * UI IN-1 IN1, ICOM1 CP-HPx REFER SCHEDULES HPx-4-UI IN-1 2/22 2-Wire TE F131
UI IN-2 HP-x FEC 2611 MS/TP * * UI IN-2 CP-HPx REFER SCHEDULES HPx-4-UI IN-2
UI IN-3 HP-x FEC 2611 MS/TP * * UI IN-3 CP-HPx REFER SCHEDULES HPx-4-UI IN-3
UI IN-4 HP-x FEC 2611 MS/TP * * UI IN-4 CP-HPx REFER SCHEDULES HPx-4-UI IN-4
UI IN-5 HP-x FEC 2611 MS/TP * * UI IN-5 CP-HPx REFER SCHEDULES HPx-4-UI IN-5
UI IN-6 HP-x FEC 2611 MS/TP * * UI IN-6 CP-HPx REFER SCHEDULES HPx-4-UI IN-6
BI IN-7 HP-x SA-SD Supply Air Smoke Detector FEC 2611 MS/TP * * BI IN-7 IN7, ICOM7 CP-HPx REFER SCHEDULES HPx-4-BI IN-7 2/22 OUT,COM Safety Relay Smoke Detector 2/22 See Wiring Detail Smoke Detector Alarm (Contact) F1030
BI IN-8 HP-x SF-S Supply Fan Status FEC 2611 MS/TP * * BI IN-8 IN8, ICOM8 CP-HPx REFER SCHEDULES HPx-4-BI IN-8 2/22 OUT,COM Current Relay Moto Lead Motor Lead See Wiring Detail Motor Status (Contact) F301
BO OUT-1 HP-x SF-C Supply Fan Command FEC 2611 MS/TP * * BO OUT-1 OUT1, 24V COM CP-HPx REFER SCHEDULES HPx-4-BO OUT-1 2/22 COIL-, COIL+ Relay COM,NO 2/14 See Wiring Detail Motor (Signle Phase) F1030
BO OUT-2 HP-x HTG1-C Htg Stage 1 Command FEC 2611 MS/TP * * BO OUT-2 OCOM2,OUT2 CP-HPx REFER SCHEDULES HPx-4-BO OUT-2 9/22 R,W1 Heat Pump Thermostat (HTG1) F1051
BO OUT-3 HP-x HTG1-C Htg Stage 1 Command FEC 2611 MS/TP * * BO OUT-3 OCOM3,OUT3 CP-HPx REFER SCHEDULES HPx-4-BO OUT-3 9/22 R,W2 Heat Pump Thermostat (HTG2) F1051
CO OUT-4 HP-x CLG1-C Clg Stage 1 Command FEC 2611 MS/TP * * CO OUT-4 OCOM4,OUT4 CP-HPx REFER SCHEDULES HPx-4-CO OUT-4 9/22 R,Y1 Heat Pump Thermostat (CLG1) F1051
CO OUT-5 HP-x CLG2-C Clg Stage 1 Command FEC 2611 MS/TP * * CO OUT-5 OCOM5,OUT5 CP-HPx REFER SCHEDULES HPx-4-CO OUT-5 9/22 R,Y2 Heat Pump Thermostat (CLG2) F1051
CO OUT-6 HP-x FEC 2611 MS/TP * * CO OUT-6 CP-HPx REFER SCHEDULES HPx-4-CO OUT-6
CO OUT-7 HP-x FEC 2611 MS/TP * * CO OUT-7 CP-HPx REFER SCHEDULES HPx-4-CO OUT-7
AO OUT-8 HP-x OAD-O OA Damper Output FEC 2611 MS/TP * * AO OUT-8 OUT4, OCOM4,24VAC ,COM CP-HPx REFER SCHEDULES HPx-4-AO OUT-8 2/22 / 2/18 3, 1/1, 2 M9310-HGA-2 (Ext Source) F233
AO OUT-9 HP-x RAD-O RA Damper Output FEC 2611 MS/TP * * AO OUT-9 OUT5, OCOM5,24VAC ,COM CP-HPx REFER SCHEDULES HPx-4-AO OUT-9 2/22 / 2/18 3, 1/1, 2 M9310-HGA-2 (Ext Source) F233


HP-x NET STAT CP-HPx REFER SCHEDULES
HP-x NET STAT SA Bus * 200 CP-HPx REFER SCHEDULES BacNet SA Bus


STAT HP-x ZN-T Zone Temperature NET STAT SA Bus * 200 STAT +,-,COM,SA PWR CP-HPx REFER SCHEDULES 4-HPx-200-STAT 4/22 +,-,COM,SA PWR NetSensor (Term,Addressable) NS102


DETAIL F1030 Single Phase Motor Wiring


H N120 VAC


Motor OL’S


Relay 
Coil


OCOM#
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24V HOT


24V COM


MOTOR 
COMMAND


Relay 
Contact


Safety 
Relay 


Contact


IN#


ICOM#


SA-SD


FEC/IOM


FEC/IOM


IF WIRING TO A BINARY OUTPUT SET THE TRIAC 
JUMPER TO EXTERNAL (EXT). IF WIRING TO A RELAY 


OUTPUT TERMIN AL OUT# = OUT# NO.


VLT


BLK


ORG


BLK


Command


Relay 
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Safety


Relay 
Coil


OCOM#


OUT#


24V HOT


24V COM


SA-SD
ALARM
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SMOKE DETECTOR 
SAFETY RELAY


VLT
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REV.3 (AS-BUILT Drawing) 07/28/2020 JCI3
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HP-2&3 CONTROLLER WIRING DETAILS
(TYPICAL OF 02)
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Johnson Controls, Inc.
1615 Alvarado St.
San Leandro, CA 94577
Phone: 510-780-7700
Fax: 510-780-7711


REV.3 (AS-BUILT Drawing) 07/28/2020 JCI3
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OA


RA


  


DA-T


SF STARTER


 


SF-C,-S


DX


C


 


N C


OAD-O


DA


CLG1-C


N ORAD-O


OA-T


E


C


 
HTG1-C


ZN-T


LOCATED IN THE SHADE IN THE 
NORTH SIDE OF THE BUILDING.


SHARED GLOBALLY.


SUPPLY FAN


CFM


HP-5 CU-5
GROUND FLOOR 


MECHANICAL ROOM
FIRST FLOOR LOUNGE/ DINING, 


SECOND FLOOR DINING
20 TON 8050


HP SCHEDULE


CONDENSING UNITTAG LOCATION SERVING AREA CAPACITY


BILL OF MATERIALS


Designation          Qty Part Number Description


Field Devices:


  DA-T 1 TE-6311M-1 8" 1000 OHM NI DUCT TEMP


  OA-T 1 TE-6313P-1 SENSOR,T-NI,0.1%,3IN OAT


  SF-C,-S 1 CSDSC-C50100L1 CURR SW SELF CAL CLMP


  ZN-T 1 NS-BTB7003-0 3X4.5.T.F/C.D.AJ.TB ADRS


  RAD-O 1 M9310-HGA-2 DAMPER ACTUATORS 10 NM, NSR, 24 VAC/VDC


  OAD-O 1 M9310-HGA-2 DAMPER ACTUATORS 10 NM, NSR, 24 VAC/VDC


  Rx 7 RH2B-ULAC24V IDEC DPDT 24VAC RELAY WITH INDICATOR 


7 SH2B-05 IDEC RELAY SOCKET DIN MOUNT


  TX-1  1 PAN-PWRSP PANEL POWER SUPPLY 96VA 120/24VAC


CLG2-C


Johnson Controls, Inc.
1615 Alvarado St.
San Leandro, CA 94577
Phone: 510-780-7700
Fax: 510-780-7711


REV.3 (AS-BUILT Drawing) 10/05/2020 JCI3


SA-SD


HTG2-C


NOTE:


1.       GRAY DEVICES ARE PROVIDED WITH UNIT OR PROVIDED BY OTHERS.


2. JCI WILL BE UTILIZING THE EXISTING PANEL TO PLACE THE NEW CONTROLLERS.


3. OAD-O & SF-O WILL MODULATE FOR BALANCING PURPOSE, IT WILL BE FIXED DURING
BALANCING BY BALANCING CONTRACTOR.


 


SEQUENCE OF OPERATION:


SUPPLY FAN CONTROL: THE CONSTANT SPEED SUPPLY FAN (SF-C) WILL BE STARTED BASED ON OCCUPANCY SCHEDULE. WHEN THE SUPPLY 
FAN STATUS (SF-S) INDICATES THE FAN STARTED, THE CONTROL SEQUENCE WILL BE ENABLED. UPON A LOSS OF AIRFLOW (SF-S), THE 
SYSTEM WILL ATTEMPT TO AUTOMATICALLY RESTART UNTIL POSITIVE STATUS IS RECEIVED. IF NO AIRFLOW (SF-S) AFTER 3 TIMES AUTOMATIC 
RESTART, (FAN-RESET) NEED MANFULLY RESET SUPPLY FAN CONTROL AFTER SITE CHECK 


FULL RECIRCULATION MODE: WHEN UPON FULL RECIRCULATION ACTIVATION OF HARDWIRED SWITCH, ALL HEAT PUMP UNITS WILL ENTER 
FULL RECIRCULATION MODE ,THE OUTSIDE AIR DAMPER WILL BE COMMANDED CLOSED AND RETURN AIR DAMPERS WILL BE COMMANDED 
FULLY OPEN. WHEN THE HARDWIRED SWITCH IS DEACTIVATED, ALL HEAT PUMP UNITS WILL EXIT FULL RECIRCULATION MODE AND RETURN 
TO TAB SET POSITIONS FOR MINIMUM OUTSIDE AIRFLOW


HEAT PUMP CONTROL: WHEN THE ZONE TEMPERATURE (ZN-T) FALLS BELOW THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE HEATING 
STAGE 1 (HTG1-C) WILL BE INDEXED TO PROVIDE HEATING AND STAGE ON TO STAG 2 (HTG2-C) IF NEED MORE HEATING CAPACITY.  WHEN THE 
ZONE TEMPERATURE (ZN-T) RISES ABOVE THE ZONE TEMPERATURE SETPOINT (ZN-SP) AND ECONOMIZER CONTROL IS INACTIVE, THE 
COOLING STAGE (CLG1-C) WILL BE INDEXED TO PROVIDE COOLING AND STAGE ON TO STAG 2 (CLG2-C) IF NEED MORE COOLING CAPACITY. 


OCCUPIED MODE: THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT (OCC-SCHEDULE). THE OCCUPANCY MODE CAN ALSO 
BE OVERRIDDEN BY A NETWORK INPUT (OCC-OVERRIDE). 


UNOCCUPIED MODE: THE UNIT WILL REMAIN OFF DURING UNOCCUPIED PERIODS. AFTER HOURS ACTIVATION OF FULL SYSTEM FROM


ANY THERMOSTAT FOR PRESET TIME INTERVAL (1HR ADJ)


REHEAT COIL: THE REHEAT COIL (HTGX-C) WILL BE STAGED IN SEQUENCE TO MAINTAIN THE TEMPERATURE SETPOINT. SUPPLEMENTAL
HEATING STAGES WILL BE DISABLED VIA SOFTWARE , IF DA-T REACHES TO 100 DEG F.


UNIT ENABLE: A NETWORK UNIT ENABLE SIGNAL (UNITEN-MODE) WILL CONTROL THE MODE OF THE UNIT


UNIT RESTART AFTER POWER SHUTDOWN:


TO RESTART HEAT PUMP FOLLOWING A SHUTDOWN. THE HEAT PUMP INDOOR AIR HANDLER AND CONDENSING UNIT WILL NEED TO HAVE MAIN 
POWER CYCLED OFF TO RESET MECHANICAL SYSTEM AT LOCAL DISCONNECTS. THEN, REESTABLISH POWER TO RESUME NORMAL 
AUTOMATIC CONTROL


ADDITIONAL POINTS MONITORED BY THE FMS:


 OUTDOOR AIR TEMPERATURE (OA-T) 


 ZONE TEMPERATURE (ZN-T)


 FULL RECIRCULATION MODE SWTICH


TYPICAL WIRING FOR DUCT FIRE ALRM SAFETY SHUTDOWN
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REV.2 (Full Recirculation Mode) 8/25/2020 JCI2
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HP-5 POINT SCHEDULE
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Electrician/FitterPoint Information  Controller Information  Panel Information Intermediate Device Field Device


Point Type System Name Object Name Expanded ID
Controller 


Details
Trunk 
Type


Trunk 
Nbr


Trunk 
Addr.


Cable 
Destination 


Bay/Terminal
Termination Out  Panel Panel Location Cable Number


  Wiring 
/Tubing


Termination In Device Termination Out
  Wiring 
/Tubing


Termination In Device
Ref 


Detail 
Shape


Comment Template


HP-5 NCE2560 CP-HP5 GROUND FLOOR MECHANICAL ROOM Power to Controller
HP-5 NCE2560 MS/TP 1 4 CP-HP5 GROUND FLOOR MECHANICAL ROOM BacNet FC Bus


UI IN-1 HP-5 DA-T Discharge Air Temp NCE2560 MS/TP 1 4 UI IN-1 IN1, ICOM1 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-UI IN-1 2/22 2-Wire TE F131
UI IN-2 HP-5 SF-S Supply Fan Status NCE2560 MS/TP 1 4 UI IN-2 IN2, ICOM2 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-UI IN-2 2/22 OUT, COM Current Relay Motor Lead Motor Lead See wiring detail Motor Status (Contact) F301
UI IN-3 HP-5 OA-T Outside Air Temp NCE2560 MS/TP 1 4 UI IN-3 IN3, ICOM3 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-UI IN-3 2/22 2-Wire TE F131
UI IN-4 HP-5 SA-SD Supply Air Smoke Detector NCE2560 MS/TP 1 4 UI IN-4 IN4, ICOM4 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-UI IN-4 2/22 OUT,COM Safety Relay Smoke Detector 2/22 See Wiring Detail Smoke Detector Alarm (Contact) F1030
UI IN-5 HP-5 NCE2560 MS/TP 1 4 UI IN-5 CP-HP5 GROUND FLOOR MECHANICAL ROOM
UI IN-6 HP-5 NCE2560 MS/TP 1 4 UI IN-6 CP-HP5 GROUND FLOOR MECHANICAL ROOM
UI IN-7 HP-5 NCE2560 MS/TP 1 4 UI IN-7 CP-HP5 GROUND FLOOR MECHANICAL ROOM
UI IN-8 HP-5 NCE2560 MS/TP 1 4 UI IN-8 CP-HP5 GROUND FLOOR MECHANICAL ROOM
UI IN-9 HP-5 NCE2560 MS/TP 1 4 UI IN-9 CP-HP5 GROUND FLOOR MECHANICAL ROOM
UI IN-10 HP-5 NCE2560 MS/TP 1 4 UI IN-10 CP-HP5 GROUND FLOOR MECHANICAL ROOM
BI IN-11 HP-5 MSF4-S MECH Supply Fan 4 Status NCE2560 MS/TP 1 4 BI IN-11 IN11, ICOM11 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BI IN-11 2/22 OUT, COM Current Relay Motor Lead Motor Lead See wiring detail Motor Status (Contact) F301
BI IN-12 HP-5 MSF3-S MECH Supply Fan 3 Status NCE2560 MS/TP 1 4 BI IN-12 IN12, ICOM12 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BI IN-12 2/22 OUT, COM Current Relay Motor Lead Motor Lead See wiring detail Motor Status (Contact) F301
BI IN-13 HP-5 MSF2-S MECH Supply Fan 2 Status NCE2560 MS/TP 1 4 BI IN-13 IN13, ICOM13 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BI IN-13 2/22 OUT, COM Current Relay Motor Lead Motor Lead See wiring detail Motor Status (Contact) F301
BI IN-14 HP-5 MSF1-S MECH Supply Fan 1 Status NCE2560 MS/TP 1 4 BI IN-14 IN14, ICOM14 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BI IN-14 2/22 OUT, COM Current Relay Motor Lead Motor Lead See wiring detail Motor Status (Contact) F301
BI IN-15 HP-5 Full Recirculation Mode Switch Global Full Recirculation Mode Switch NCE2560 MS/TP 1 4 BI IN-15 IN15, ICOM15 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BI IN-15 2/22 See wiring detail Dry Contact F301
BI IN-16 HP-5 NCE2560 MS/TP 1 4 BI IN-16 CP-HP5 GROUND FLOOR MECHANICAL ROOM
BI IN-17 HP-5 NCE2560 MS/TP 1 4 BI IN-17 CP-HP5 GROUND FLOOR MECHANICAL ROOM
BI IN-18 HP-5 NCE2560 MS/TP 1 4 BI IN-18 CP-HP5 GROUND FLOOR MECHANICAL ROOM
BO OUT-1 HP-5 SF-C Supply Fan Command NCE2560 MS/TP 1 4 BO OUT-1 OUT1, 24V COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BO OUT-1 2/22 COIL-,COIL+ Relay COM, NO 2/14 See wiring detail Motor (Single Phase) F1030
BO OUT-2 HP-5 HTG1-C Htg Stage 1 Command NCE2560 MS/TP 1 4 BO OUT-2 OCOM2,OUT2 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BO OUT-2 9/22 R,W1 Heat Pump Thermostat (HTG1) F1051
BO OUT-3 HP-5 HTG2-C Htg Stage 2 Command NCE2560 MS/TP 1 4 BO OUT-3 OCOM3,OUT3 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BO OUT-3 9/22 R,W2 Heat Pump Thermostat (HTG1) F1051
BO OUT-4 HP-5 CLG1-C Clg Stage 1 Command NCE2560 MS/TP 1 4 BO OUT-4 OCOM4,OUT4 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BO OUT-4 9/22 R,Y1 Heat Pump Thermostat (COMP1) F1051
BO OUT-5 HP-5 CLG2-C Clg Stage 2 Command NCE2560 MS/TP 1 4 BO OUT-5 OCOM5,OUT5 CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-BO OUT-5 9/22 R,Y2 Heat Pump Thermostat (COMP1) F1051
BO OUT-6 HP-5 NCE2560 MS/TP 1 4 BO OUT-6 CP-HP5 GROUND FLOOR MECHANICAL ROOM
BO OUT-7 HP-5 NCE2560 MS/TP 1 4 BO OUT-7 CP-HP5 GROUND FLOOR MECHANICAL ROOM
CO OUT-8 HP-5 MSF4-C MECH Supply Fan 4 Command NCE2560 MS/TP 1 4 CO OUT-8 OUT8, 24V COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-CO OUT-8 2/22 COIL-,COIL+ Relay COM, NO 2/14 See wiring detail Motor (Single Phase) F1030
CO OUT-9 HP-5 MSF3-C MECH Supply Fan 3 Command NCE2560 MS/TP 1 4 CO OUT-9 OUT9, 24V COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-CO OUT-9 2/22 COIL-,COIL+ Relay COM, NO 2/14 See wiring detail Motor (Single Phase) F1030
CO OUT-10 HP-5 MSF2-C MECH Supply Fan 2 Command NCE2560 MS/TP 1 4 CO OUT-10 OUT10, 24V COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-CO OUT-10 2/22 COIL-,COIL+ Relay COM, NO 2/14 See wiring detail Motor (Single Phase) F1030
CO OUT-11 HP-5 MSF1-C MECH Supply Fan 1 Command NCE2560 MS/TP 1 4 CO OUT-11 OUT11, 24V COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-CO OUT-11 2/22 COIL-,COIL+ Relay COM, NO 2/14 See wiring detail Motor (Single Phase) F1030
AO OUT-12 HP-5 OAD-O OA Damper Output NCE2560 MS/TP 1 4 AO OUT-12 OUT8, OCOM8,24VAC ,COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-CO OUT-12 2/22 / 2/18 3, 1/1, 2 M9310-HGA-2 (Ext Source) F233
AO OUT-13 HP-5 RAD-O RA Damper Output NCE2560 MS/TP 1 4 AO OUT-13 OUT9, OCOM9,24VAC ,COM CP-HP5 GROUND FLOOR MECHANICAL ROOM HP5-4-CO OUT-13 2/22 / 2/18 3, 1/1, 2 M9310-HGA-2 (Ext Source) F233
AO OUT-14 HP-5 NCE2560 MS/TP 1 4 AO OUT-14 CP-HP5 GROUND FLOOR MECHANICAL ROOM
AO OUT-15 HP-5 NCE2560 MS/TP 1 4 AO OUT-15 CP-HP5 GROUND FLOOR MECHANICAL ROOM


HP-5 NET STAT CP-HP5 GROUND FLOOR MECHANICAL ROOM
HP-5 NET STAT SA Bus 1 CP-HP5 GROUND FLOOR MECHANICAL ROOM BacNet SA Bus


STAT HP-5 ZN-T Zone Temperature NET STAT SA Bus 1 200 STAT +,-,COM,SA PWR CP-HP5 GROUND FLOOR MECHANICAL ROOM 4-HP5-200-STAT 4/22 +,-,COM,SA PWR NetSensor (Term,Addressable) NS102
STAT HP-5 MECHROM-ZN-T Zone Temperature (MECH Room) NET STAT SA Bus 1 201 STAT +,-,COM,SA PWR CP-HP5 GROUND FLOOR MECHANICAL ROOM 4-HP5-201-STAT 4/22 +,-,COM,SA PWR NetSensor (Term,Addressable) NS102
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DETAIL F131 TEMPERATURE SENSOR INPUT


RTD
Temperature Element


IN#


ICOM#


CONTROLLER 


DETAIL F301 BINARY INPUT (DRY CONTACT)


FIELD DEVICE


DRY CONTACT
(N.O. or N.C. as required)


CONTROLLER 


ICOM#


IN#


DETAIL F233 0-10VDC OUTPUT to


M9310-HGA-2


2 31
C
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M


H
O


T


Y
1
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5
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Additional 
Actuators


24 VAC
X1


X2


Gray


Black
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2 31
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H
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Slave


Slave Actuators 
used where 
required
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OCOM#


FEC/IOM


DETAIL NS102 NET STAT WITH TERMINALS 


ADDRESSABLE


S
A
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R


C
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M


+ -


J2


JACK J2 IS FOR 
COMMISIONING TOOLS.


W4


THERMOSTAT CIRCUIT  BOARD


FROM PREVIOUS 
SA BUS DEVICE


TO NEXT
SA BUS DEVICE


CON NECTOR ON  STAT MOUNTING 
BASE. SLIDES INTO W4 PINS ON 
CIRCUIT BOARD.


ADDRESS SWITCH


ON


2
1


SW1     SW2     ADDRESS
OFF     OFF    200
ON    OFF    201
OFF     ON   202
ON    ON   203


COM = BLU
SA- =   WHT
SA+ =  BLK
PWR = RED


R


W1


W2


OCOM#


OUT#


HEATING 
STAGE 2


DETAIL F1051 Conventional Thermostat Interface Wiring for 


Heat Pump


OCOM#


OUT#


HEATING 
STAGE 1


O2


OCOM#


OUT#


REVERSING 
VALVE 2


OCOM#


OUT#


REVERSING 
VALVE 1


OCOM#


OUT#
COMPRESSOR 


STAGE 2


O1


Y2


OCOM#


OUT#
COMPRESSOR 


STAGE 1 Y1


OCOM#


OUT#


FAN COMMAND
OR FAN STAGE1 G or G1


CON VENTIONAL THERMOSTAT INTERFACE 


(If used)


(If used)


(If used)


(If used)


OCOM#


OUT#
FAN STAGE 2


G2


OCOM#


OUT#
FAN STAGE 3


G3


(If used)


(If used)


IF WIRING TO A BINARY OUTPUT SET THE TRIAC 
JUMPER TO EXTERNAL (EXT). IF WIRING TO A RELAY 


OUTPUT TERMIN AL OUT# = OUT# NO.


C


RED


GRN


BRN


PNK


YLW


BLU


ORG


WHT


BRN


VLT


Fire AlarmShutdown 
(If Required)


DETAIL F1030 Single Phase Motor Wiring


H N120 VAC


Motor OL’S


Relay 
Coil


OCOM#


OUT#


24V HOT


24V COM


MOTOR 
COMMAND


Relay 
Contact


Safety 
Relay 


Contact


IN#


ICOM#


SA-SD


FEC/IOM


FEC/IOM


IF WIRING TO A BINARY OUTPUT SET THE TRIAC 
JUMPER TO EXTERNAL (EXT). IF WIRING TO A RELAY 


OUTPUT TERMIN AL OUT# = OUT# NO.


VLT


BLK


ORG


BLK


Command


Relay 
Contact


Safety


Relay 
Coil


OCOM#


OUT#


24V HOT


24V COM


SA-SD
ALARM


CONTACT


SMOKE DETECTOR 
SAFETY RELAY


VLT


BLK


(If Used)


(If Used)
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HP-5 CONTROLLER WIRING DETAILS
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NOTE: 24VAC POWER FROM R & C TERMINAL OF
THE RESPECTIVE PACKAGED UNIT.
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REV.1 04/15/2019 JCI1
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OA


RA


  


DA-T


SF ECM


 


SF-C,-S


DX


C


 


N C


OAD-O


DA


CLG1-C


N ORAD-O


E


C


 
HTG1-C


ZN-T


SUPPLY FAN DAMPER


CFM CONTROL


HP-6 CU-6 SECOND FLOOR GIFT SHOP SECOND FLOOR GIFT SHOP 3 TON 1200 MANUAL


CAPACITYCONDENSING UNITTAG LOCATION SERVING AREA


HP SCHEDULE


SEQUENCE OF OPERATION:


SUPPLY FAN CONTROL: THE SUPPLY FAN (SF-C) WILL BE STARTED BASED ON OCCUPANCY SCHEDULE (OCC-SCHEDULE). WHEN THE SUPPLY 
FAN STATUS (SF-S) INDICATES THE FAN STARTED, THE CONTROL SEQUENCE WILL BE ENABLED. UPON A LOSS OF AIRFLOW (SF-S), THE 
SYSTEM WILL ATTEMPT TO AUTOMATICALLY RESTART UNTIL POSITIVE STATUS IS RECEIVED. IF NO AIRFLOW (SF-S) AFTER 3 TIMES AUTOMATIC 
RESTART, (FAN-RESET) NEED MANFULLY RESET SUPPLY FAN CONTROL AFTER SITE CHECK


HEAT PUMP CONTROL: WHEN THE ZONE TEMPERATURE (ZN-T) FALLS BELOW THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE REVERSING 
VALVE (S) (REVX-H) WILL BE INDEXED TO PROVIDE HEATING WHEN THE COMPRESSOR IS RUNNING. WHEN THE ZONE TEMPERATURE (ZN-T) 
RISES ABOVE THE ZONE TEMPERATURE SETPOINT (ZN-SP) THE REVERSING VALVE (S) (REVX-C) WILL BE INDEXED TO PROVIDE COOLING 
WHEN THE COMPRESSOR IS RUNNING.


OCCUPIED MODE: THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT (OCC-SCHEDULE). THE OCCUPANCY MODE CAN ALSO 
BE OVERRIDDEN BY A NETWORK INPUT (OCC-OVERRIDE). 


UNOCCUPIED MODE: THE UNIT WILL REMAIN OFF DURING UNOCCUPIED PERIODS.  AFTER HOURS ACTIVATION OF FULL SYSTEM FROM ANY 
THERMOSTAT FOR PRESET TIME INTERVAL (1HR ADJ)


REHEAT COIL: THE REHEAT COIL (HTGX-C) WILL BE STAGED IN SEQUENCE TO MAINTAIN THE TEMPERATURE SETPOINT. SUPPLEMENTAL
HEATING STAGES WILL BE DISABLED VIA SOFTWARE , IF DA-T REACHES TO 100 DEG F. 


UNIT ENABLE: A NETWORK UNIT ENABLE SIGNAL (UNITEN-MODE) WILL CONTROL THE MODE OF THE UNIT


UNIT RESTART AFTER POWER SHUTDOWN:


TO RESTART HEAT PUMP FOLLOWING A SHUTDOWN. THE HEAT PUMP INDOOR AIR HANDLER AND CONDENSING UNIT WILL NEED TO HAVE MAIN 
POWER CYCLED OFF TO RESET MECHANICAL SYSTEM AT LOCAL DISCONNECTS. THEN, REESTABLISH POWER TO RESUME NORMAL 
AUTOMATIC CONTROL


ADDITIONAL POINTS MONITORED BY THE FMS:


 OUTDOOR AIR TEMPERATURE (OA-T) 


 ZONE TEMPERATURE (ZN-T)


REV-C


OA-T


LOCATED IN THE SHADE IN THE 
NORTH SIDE OF THE BUILDING.


SHARED GLOBALLY.
MAPPED TO HP-5 SYSTEM


NOTE:


1.       GRAY DEVICES ARE PROVIDED WITH UNIT OR PROVIDED BY OTHERS.


2. JCI WILL BE UTILIZING THE EXISTING PANEL TO PLACE THE NEW CONTROLLERS.


3. OAD-O & SF-O WILL MODULATE FOR BALANCING PURPOSE, IT WILL BE FIXED DURING
BALANCING BY BALANCING CONTRACTOR.


 


BILL OF MATERIALS


Designation          Qty Part Number Description


Field Devices:


  DA-T 1 TE-6311M-1 8" 1000 OHM NI DUCT TEMP


  SF-C,-S 1 CSDSC-C50100L1 CURR SW SELF CAL CLMP


  ZN-T 1 NS-BTB7003-0 3X4.5.T.F/C.D.AJ.TB ADRS


 RELY 4 RH2B-ULAC24V IDEC DPDT 24VAC RELAY WITH INDICATOR 


 RELY SOCKET 4 SH2B-05 IDEC RELAY SOCKET DIN MOUNT  


 Panel Devices:


  CONTROLLER 1 MS-FEC2611-0 FEC2611-0,FEC17
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DETAIL F131 TEMPERATURE SENSOR INPUT


RTD
Temperature Element


 


 


IN#


ICOM#


CONTROLLER 


DETAIL F301 BINARY INPUT (DRY CONTACT)


 


 


FIELD DEVICE


DRY CONTACT
(N.O. or N.C. as required)


CONTROLLER 


ICOM#


IN#
  


 


DETAIL F201 ANALOG OUTPUT (VOLTAGE)


FIELD 
DEVICE


+


-


  


  


OUT#


OCOM#


CONTROLLER 


DETAIL F1030 Single Phase Motor Wiring


H N120 VAC


  


Motor


  


OL’S


  


Relay 
Coil


 


OCOM#


OUT#


 


 24V HOT


 24V COM


MOTOR 
COMMAND


  


Relay 
Contact


  


OL


 


 


IN#


ICOM#


OVERLOAD STATUS
(If used)


FEC/IOM


FEC/IOM


IF WIRING TO A BINARY OUTPUT SET THE TRIAC 
JUMPER TO EXTERNAL (EXT). IF WIRING TO A RELAY 


OUTPUT TERMIN AL OUT# = OUT# NO.


VLT


BLK


ORG


BLK


DETAIL F233 0-10VDC OUTPUT to


M9310-HGA-2


2 31
C
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M


H
O


T


Y
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Master
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Additional 
Actuators


24 VAC
X1


X2


Gray


Black
 


 


 


Black


Tan
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Slave


 


 


Slave Actuators 
used where 
required


OUT#


OCOM#


FEC/IOM


DETAIL NS102 NET STAT WITH TERMINALS 


ADDRESSABLE


S
A


 P
W


R


C
O


M


+ -


J2


JACK J2 IS FOR 
COMMISIONING TOOLS.


W4


THERMOSTAT CIRCUIT  BOARD


FROM PREVIOUS 
SA BUS DEVICE


TO NEXT
SA BUS DEVICE


CON NECTOR ON  STAT MOUNTING 
BASE. SLIDES INTO W4 PINS ON 
CIRCUIT BOARD.


ADDRESS SWITCH


ON


2
1


SW1     SW2     ADDRESS
OFF     OFF         200
ON       OFF         201
OFF     ON    202
ON       ON    203


COM = BLU
SA- =   WHT
SA+ =  BLK
PWR = RED


R


W1


W2


OCOM#


OUT#


HEATING 
STAGE 2


DETAIL F1051 Conventional Thermostat Interface Wiring for 


Heat Pump


OCOM#


OUT#


HEATING 
STAGE 1


O2


OCOM#


OUT#


REVERSING 
VALVE 2


OCOM#


OUT#


REVERSING 
VALVE 1


OCOM#


OUT#
COMPRESSOR 


STAGE 2


O1


Y2


OCOM#


OUT#
COMPRESSOR 


STAGE 1 Y1


OCOM#


OUT#


FAN COMMAND
OR FAN STAGE1 G or G1


CON VENTIONAL THERMOSTAT INTERFACE 


(If used)


(If used)


(If used)


(If used)


OCOM#


OUT#
FAN STAGE 2


G2


OCOM#


OUT#
FAN STAGE 3


G3


(If used)


(If used)


IF WIRING TO A BINARY OUTPUT SET THE TRIAC 
JUMPER TO EXTERNAL (EXT). IF WIRING TO A RELAY 


OUTPUT TERMIN AL OUT# = OUT# NO.


C


RED


GRN


BRN


PNK


YLW


BLU


ORG


WHT


BRN


VLT


  


Fire AlarmShutdown 
(If Required)


Electrician/FitterPoint Information  Controller Information  Panel Information Intermediate Device Field Device


Point Type System Name Object Name Expanded ID
Controller 


Details
Trunk 
Type


Trunk 
Nbr


Trunk 
Addr.


Cable 
Destination 


Bay/Terminal
Termination Out  Panel Panel Location Cable Number


  Wiring 
/Tubing


Termination In Device Termination Out
  Wiring 
/Tubing


Termination In Device
Ref 


Detail 
Shape


Comment


HP-6 FEC 2611 CP-HP6 SECOND FLOOR GIFT SHOP Power to Controller
HP-6 FEC 2611 MS/TP 1 12 CP-HP6 SECOND FLOOR GIFT SHOP BacNet FC Bus


UI IN-1 HP-6 DA-T Discharge Air Temp FEC 2611 MS/TP 1 12 UI IN-1 IN1, ICOM1 CP-HP6 SECOND FLOOR GIFT SHOP HP-6-12-UI IN-1 2/22 2-Wire TE F131
UI IN-2 HP-6 FEC 2611 MS/TP 1 12 UI IN-2 CP-HP6 SECOND FLOOR GIFT SHOP
UI IN-3 HP-6 FEC 2611 MS/TP 1 12 UI IN-3 CP-HP6 SECOND FLOOR GIFT SHOP
UI IN-4 HP-6 FEC 2611 MS/TP 1 12 UI IN-4 CP-HP6 SECOND FLOOR GIFT SHOP
UI IN-5 HP-6 FEC 2611 MS/TP 1 12 UI IN-5 CP-HP6 SECOND FLOOR GIFT SHOP
UI IN-6 HP-6 FEC 2611 MS/TP 1 12 UI IN-6 CP-HP6 SECOND FLOOR GIFT SHOP
BI IN-7 HP-6 FEC 2611 MS/TP 1 12 BI IN-7 CP-HP6 SECOND FLOOR GIFT SHOP
BI IN-8 HP-6 SF-S Supply Fan Status FEC 2611 MS/TP 1 12 BI IN-8 CP-HP6 SECOND FLOOR GIFT SHOP 2/22 OUT, COM Current Relay Motor Lead Motor Lead See wiring detail Motor Status (Contact) F301
BO OUT-1 HP-6 SF-C Supply Fan Command FEC 2611 MS/TP 1 12 BO OUT-1 OUT1, 24V COM CP-HP6 SECOND FLOOR GIFT SHOP HP-6-12-BO OUT-1 2/22 COIL-,COIL+ Relay COM, NO 2/14 See wiring detail Motor (Single Phase) F1030
BO OUT-2 HP-6 HTG1-C Htg Stage 1 Command FEC 2611 MS/TP 1 12 BO OUT-2 OCOM2,OUT2 CP-HP6 SECOND FLOOR GIFT SHOP HP-6-12-BO OUT-2 9/22 R,W1 Heat Pump Thermostat (HTG1) F1051
BO OUT-3 HP-6 CLG1-C Clg Stage 1 Command FEC 2611 MS/TP 1 12 BO OUT-3 OCOM3,OUT3 CP-HP6 SECOND FLOOR GIFT SHOP HP-6-12-BO OUT-3 9/22 R,Y1 Heat Pump Thermostat (COMP1) F1051
CO OUT-4 HP-6 REV-C Reversing Valve Command FEC 2611 MS/TP 1 12 CO OUT-4 OCOM6,OUT6 CP-HP6 SECOND FLOOR GIFT SHOP HP-6-12-CO OUT-4 9/22 R,O1 Heat Pump Thermostat (REV VLV1)F1051
CO OUT-5 HP-6 FEC 2611 MS/TP 1 12 CO OUT-5 CP-HP6 SECOND FLOOR GIFT SHOP
CO OUT-6 HP-6 FEC 2611 MS/TP 1 12 CO OUT-6 CP-HP6 SECOND FLOOR GIFT SHOP
CO OUT-7 HP-6 FEC 2611 MS/TP 1 12 CO OUT-7 CP-HP6 SECOND FLOOR GIFT SHOP
AO OUT-8 HP-6 FEC 2611 MS/TP 1 12 AO OUT-8 CP-HP6 SECOND FLOOR GIFT SHOP
AO OUT-9 HP-6 FEC 2611 MS/TP 1 12 AO OUT-9 CP-HP6 SECOND FLOOR GIFT SHOP


HP-6 NET STAT CP-HP6 SECOND FLOOR GIFT SHOP
HP-6 NET STAT SA Bus 1 200 CP-HP6 SECOND FLOOR GIFT SHOP BacNet SA Bus


STAT HP-6 ZN-T Zone Temperature NET STAT SA Bus 1 200 STAT +,-,COM,SA PWR CP-HP6 SECOND FLOOR GIFT SHOP 12-HP6-200-STAT 4/22 +,-,COM,SA PWR NetSensor (Term,Addressable) NS102
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Johnson Controls, Inc.
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SEQUENCE OF OPERATION


MECHRM-SYS-EN WILL ENABLE ALL FANS CAN OPERATION. BASED ON OCCUPIED SCHEDULE  (MECHRM-OCC-SCH)  , MSF-1 & MSF-4 
FAN WILL OPERATE. AND, MECHRM-OCC-OVR ALSO CAN OVERIDE OCCUPIED MODE TO TURN ON FANS.


MSF-3 AND MSF-2 WILL ADD TO OPERATE WHEN THE ZONE TEMPERATURE ABOVE ROOM TEMPERATURE SETPOINT 72 OF(ADJ.).
WHEN THE ZONE TEMPERATURE BELOW ROOM TEMPERATURE SETPOINT 72 OF(ADJ.), ONLY MSF-1 & MSF-4 FAN KEEP OPERATE


ADDITIONAL NOTES
1. DEMO EXISTING ERODED BMS TCP LOCATED AT ENTRANCE OF MECHANICAL ROOM.
3. INSTALL NEW WIRING TO NEW ZONE THERMOSTATS OR ZATS.
4. REMOVE AND REINSTALL EXISTING UNIT DAMPER ACTUATORS ONTO NEW DAMPER SECTIONS.
5. REUSE THE EXISTING BMS 24V POWER.
6. INSTALL WIRING IN THE CU MECHANICAL ROOM IN PLENUM CABLE AS EXISTING.
7. WIRING WITHIN MAIN MECHANICAL ROOM TO BE IN CONDUIT BELOW 8’-0” AFF. PLENUM OVER HEAD
AS NEEDED.


NOTE:


1.         GRAY DEVICES ARE PROVIDED WITH UNIT OR PROVIDED BY OTHERS.


2. MSF POINTS ARE MAPPED TO HP-5 UNIT CONTROLLER, REFER HP-1-9 THRU HP-1-11
SUBMITTAL PAGES.TOR.


 


BILL OF MATERIALS


Designation          Qty Part Number Description


Field Devices:


  MSFx-C,S 4 CSDSC-C45050L1 CURR SW SELF CAL CLMP


  ZN-T 1 NS-BTB7003-0 3X4.5.T.F/C.D.AJ.TB ADRS
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SF STARTER


TAG LOCATION SERVING AREA


PANEL 


DETAILS


MSF1 MECHANICAL ROOM MECHANICAL ROOM CP-HP5


MSF2 MECHANICAL ROOM MECHANICAL ROOM CP-HP5


MSF3 MECHANICAL ROOM MECHANICAL ROOM CP-HP5


MSF4 MECHANICAL ROOM MECHANICAL ROOM CP-HP5


MECH SF SCHEDULE
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POWER SCHEDULE


BILL OF MATERIAL


DESIGNATION QTY. CODE NUMBER. DESCRIPTION


PS-1-1 1 PSH500A-LVC  ENCL 500VA PS W/5 100VA


POWER SCHEUDLE
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GV & CAP G TENANT IMPROVEMENT 
BMS SYSTEM
ONE FERRY BUILDING, SUITE 250
SAN FRANCISCO, CA 94111 PS-1-1


Dimensions:
12.125˝ x 12.125˝ x 6.000˝
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24 VAC-1 24 VAC-2 24 VAC-3 24 VAC-4 24 VAC-5


CP HP-1 CP HP-3 CP HP-4 Reserved CP HP-6


CP HP-2


POWER DISTRIBUTION SCHEDULE


PSH500A (PS-1-1) PDC Panel : LPGA
Circuit Nr.: 30~ 120 VAC 
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