<Building Name >
Sequence of Operations Template 


***HOW TO USE THIS TEMPLATE***
The following template provides a structure for developing a building operating plan compliant with LEED for Existing Buildings: Operations and Maintenance (LEED-EBOM) requirements. When completed properly, this document can be submitted as evidence of compliance with EAp1. The process for customizing this template for a specific property includes:

1. Reviewing sample language and additional guidance indicated in green. Sample language is provided for illustration purposes only and all content must be customized for your building.
1. Inputting basic project-specific data where indicated in red (e.g., building name, name of responsible parties, etc.)

General Guidance:
The sequence of operations should provide detailed system-level documentation for each base building system that defines what operational states are desired under which conditions in the building. This can include which systems are running vs. idle; whether operation is full-load or part-load; staging or cycling of compressors, fans, or pumps; proper valve positions; desired system water temperatures or duct static air pressures depending on other variables (e.g., outside air temperatures, room air temperatures, and/or relative humidity); and any reset schedules or occupancy schedules in place. At least two (2) separate systems are required for the LEED submission

Chilled Water System
Consists of one (1) 600 cooling ton 3 stage centrifugal chiller, with associated chilled water pumps, condenser water pumps and one (1) two stage cooling tower, supplies chilled water to all fan unit cold deck coils for building cooling.

Chiller plant on
When the outside air temperature is above 60 degrees with a hysteresis of 3 as sensed by the outside air temperature sensor and either SF1 or SF2 are enabled the system shall be enabled.
When the system is enabled, the lead chilled water pump (P-7 or P-8), the lead condenser water pump (P-9 or P-10) and the chiller shall be enabled. Once water flow has been proven through the chilled water flow switch and the condenser water flow switch, the chiller shall run and cycle from internal controls to maintain 51 degree (adjustable from chiller control panel located on the front of the chiller) chilled water supply temperature.

Cooling tower
The cooling tower fan shall be enabled and will cycle the tower motors from low to high to low speed to maintain a condenser water supply temperature of 72 to 75 degrees. At 72 degrees condenser water temperature the low speed motor shall be enabled. At 75 degrees condenser water temperature the low speed motor shall be disabled and the high speed motor enabled.

Chiller plant off
When the system is disabled, the chiller shall be disabled and the lead chilled water pump and lead condenser water pump shall be enabled for a period of 10 minutes after the chiller is disabled. The cooling tower shall be disabled along with the chilled water pump and condenser water pump after the 10 minute pump off delay. The pumps shall lead lag on the 18th of the month at 10:00 pm or as selected by the operator. 

If either the lead chilled water pump fails or the lead condenser water pump fails, as sensed by the auxiliary contacts on the motor starter, the chiller shall be disabled and an alarm will be reported to the system computer.

The chiller is located in an enclosed room on the south side of the lower parking garage and the pumps are located in the sub-basement mechanical room.
The cooling tower is located on the roof of the building.


HVAC System

Supply Fan 1 (SF1) System

Supply fan 1 system controls heating and cooling air flow to floors 6 through 12th. Supply fan 1 system consists of one (1) 100 hp supply fan with interlocked and sequenced return air, exhaust air, and outside air dampers and two (2) control interlocked 10 hp return air fans. Supply Fan 1 is equipped with hot and cold air decks. The hot deck is heated with city supplied steam and the cold deck is cooled with building generated chilled water.
Operation of this fan system is based on an occupied schedule of 6:30 am to 6:00 pm Tuesday through Friday and a start time of 6:00 am on Mondays during the heating season, as determined by current weather conditions. During cooling season a start time of 5:30 am Tuesday through Friday with a start time of 4:30 am on Mondays. SF1 and associated equipment is disabled on weekends and holidays. 

[bookmark: _Toc160442616]Fan OFF condition
N.O. Return air damper is open 
N.C. Exhaust air damper is closed
N.C. Outside air damper is closed (exception: stack effect cooling)
N.C. Steam valve is closed
Stack effect cooling: If the outside air temperature is greater than 60 degrees and less than 100 degrees then the outside air dampers shall open.

Fan ON and mixed air temperature control
When the unit is enabled by a signal from the BAS (based on the occupied schedule) the outside and exhaust air dampers shall go to their minimum position. The mixed air temperature sensor shall modulate the economizer dampers to maintain a mixed air temperature of 60 degrees when the average zone temp is >72 degrees or maintain a mixed air temperature of 70 degrees when the average zone temp is < 70 degrees. The two return air fans shall be enabled. When the chiller plant is enabled, the unit dampers shall go to their minimum position.

Hot deck temperature control
The hot deck discharge air temperature sensor shall modulate the normally closed steam valve to maintain the hot deck temperature in accordance with the following reset schedule.

        Outside air temperature                            Hot deck supply air temperature
                     0                                                                     105                                                                
                     60                                                                     70

Cold deck temperature control
With the Chiller plant disabled the cold deck discharge air temperature control shall be the mixed air temperature as controlled by the mixed air sensor. When the chiller plant is enabled the economizer dampers will be modulated to their minimum position and the discharge air temperature shall be controlled by the chiller plant supplied water temperature.      

Safeties
[bookmark: _GoBack]If the discharge air temperature drops below 38 degrees as sensed by the low temperature sensor (freeze stat), the unit shall be disabled and the outside air and exhaust air dampers shall close. If either the supply or return air duct smoke detectors is activated locally or through the general fire alarm input the unit shall be disabled and the outside air and exhaust air dampers shall close.       

Supply fan 1 is located in the upper mechanical room above the 12th floor.       

Note: All operational set-points and schedules are operator adjustable.     



