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McClure Project #071143.000
HW Bypass Flow Control – Generic Non-Plant Building
Version – 2024 09 04

SEQUENCE OF OPERATION (SOO) - HEATING WATER BYPASS FLOW CONTROL AT NON-
PLANT BUILDING ON CAMPUS HEATING WATER LOOP

A. Overview:  This system consists of a heating water (HW) bypass flow control valve and (4) 
Platinum RTD temperature sensors.  HW is pumped with one or more building pumps to the 
building (tertiary) HW loads.  An appropriately sized bypass leg decouples the secondary and 
tertiary HW systems.  The bypass flow control valve controls the amount of HW that is imported 
from the loop (secondary) to the building (tertiary) such that the loop (secondary) side HW delta-T 
is maximized.

B. PID Loop Definitions: The following PID loop shall be provided at the system device controller:

PID Loop #2 (Tertiary Heating Water Bypass Flow Control)
PID Loop Description Point Name Units Point Description

1. PID Input Point 
Name: FLOWINP2 %

Bypass 
Recirculation 

Flowrate Error as 
Percentage of 
Loop Flowrate

2. PID Set-Point: 0 % Percent Error

3. PID Output Point 
Name: BYPVLVCMD2 % Output Range 

from 0 to 100
4. PID Loop Action: Direct Acting
5. PID Loop Reset: See Section C for PID Enable and Output Bias

 
C.   Software & Hardware Point Definitions: LCT Programming is required at a higher-level controller 

and shall be remotely accessible for commissioning purposes.

Point 
Numbe

r
Point Name Point Description and Formula

Common secondary HW supply temperature minus tertiary HW 
supply temperature  1. SYSX

T1MINUST2 T1MINUST2 = MAX {0, (MIN (T1HWS, T2LOW) – T2HWS)}
Tertiary HW supply temperature minus tertiary HW return 
temperature2. SYSX

T2MINUST4 T2MINUST4 = MAX {1.0, (T2HWS – T4HWR)}
Tertiary HW return temperature minus secondary HW return 
temperature

3. SYSX
T4MINUST5

IF T1MINUST2 > 0.25 THEN
   T4MINUST5 = 0
ELSE
   IF T1MINUST2 < 0.05 THEN
      T4MINUST5 = MIN {0, (T4HWR – T5HWR)}
   ENDIF
Building re-circulated bypass flow error percentage

4. SYSX
FLOWINP2 FLOWINP2 = MIN [100, MAX (5, HWBYPVLV) * {(T1MINUST2 / 

T2MINUST4) + (T4MINUST5 / T2MINUST4) – C2 / 100}]
Minimum Outdoor Air Dry-Bulb Temperature for Span Block, deg F 
(User Adjustable)5. SYSX

OATMIN2 OATMIN2 = 30
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Maximum Outdoor Air Dry-Bulb Temperature for Span Block, deg F 
(User Adjustable)6. SYSX

OATMAX2 OATMAX2 = 60
Minimum Acceptable Tertiary HW Supply Temperature, deg F 
(User Adjustable)7. SYSX

T2LOW T2LOW = CAMPUS_HWSP – OFFSET2
Highest Re-circulated HW Building Flow as % of Design Building 
Flow for Span Block (User Adjustable)8. SYSX

CHIGH2 CHIGH2 = 2
Lowest Re-circulated Building HW Flow as % of Design Building 
Flow for Span Block9. SYSX

CLOW2 CLOW2 = 1
Desired Re-circulated Building HW Flow % calculated using span 
block10. SYSX

C2 C2 = Output from SPAN Block [OATAVG, OATMIN2, CLOW2, 
OATMAX2, CHIGH2]
Outdoor Air Temperature, deg F11. SYSX

OAT OAT = Mapped from Weather Station
Outdoor Air Relative Humidity, %12. SYSX

OARH OARH = Mapped from Weather Station
Outdoor Air Wet Bulb Temperature, deg F13. SYSX

OAWB Calculated Outdoor Air Wet Bulb based on OAT and OARH
Time Averaged Outdoor Air Temperature, deg F14. SYSX

OATAVG Calculate average value of OAT over 108 consecutive scans
Offset to Minimum Acceptable Tertiary HW Supply Temperature, 
deg F15. SYSX

OFFSET2 OFFSET2 = Output from SPAN Block [OATAVG, OATMIN2, 1, 
OATMAX2, 2]
Minimum PID Output Value (User Adjustable)16. SYSX

BYPVMIN2 BYPVMIN2 = 10
Maximum PID Output Value (User Adjustable)17. SYSX

BYPVMAX2 BYPVMAX2 = 100
Proportional Band Term – Mapped to Device Controller with PID 
Loop #218. SYSX

PB2 PB2 = 800
Integral Term – Mapped to Device Controller with the PID Loop #219. SYSX

IT2 IT2 = 48 sec
PID Output when Enabled20. SYSX

STARTVAL2 STARTVAL2 = 30
PID #2 Output when Disabled21. SYSX

STOPVAL2 STOPVAL2 = BYPVMIN2
PID #2 Enable and Disable Criteria

22. SYSX
PID2ENABLE

If all tertiary HW pumps are disabled, as confirmed by run status, 
for 60 seconds continuously, then PID2ENABLE = FALSE else 
PID2ENABLE = TRUE
Tertiary HW Bypass Flow Control Valve % Open Command. 
Command Mapped to Device Controller23. SYSX

HWBYPVLV HWBYPVLV = BYPVLVCMD2 * PID2ENABLE


