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1 
General

1.1 
INTENT

.1 Read this section in conjunction with Sections 23 09 23 - Energy Management and Control Systems (EMCS) General Requirements, 23 08 95 EMCS Start-up and Testing and other related EMCS Sections.

SPEC NOTE:  Include the following clause for projects with complex or very innovative control sequences.  Specify number of days of programmer’s time required to discuss intent and details of specified sequences.
[1.2
program design meetings
.1
Include for [five], 3 hour program design meetings with Minister’s representative and Contractor’s lead programmer responsible for producing the controls programming.
.2
Meetings will be collaborative in nature and held within 30 days from start of Contract, before commencement of control sequence programming.
.3
Initial meetings will focus on the intent and required outcomes of the specified control sequences.  Contractor to demonstrate understanding of specified requirements and basic methods to be applied to obtain the desired level of mechanical system performance.
.4
Remaining meetings will deal with techniques and methodologies, as well as User interface details as may be required to operate and fine-tune the sequences.
.5
Significant departures from the specified controls sequences shall be agreed upon in writing.  Meetings shall be minuted.
2 
Products

.1 Not used

3 
Execution

3.1 

GENERAL REQUIREMENTS

.1 Provide the database for all physical points listed in the Point Schedule.  Any physical points used in the sequences are shown in bold and capitalized .

.2 Provide the database for all virtual points identified in this section.  Virtual points are shown in bold capitalized italic.  Provide all necessary controllers, display screens, trend logs as well as any other item as may be required to create, test and modify the control strategies.

.3 Provide all programming required to implement the control sequences described in this section.

.4 Programming style is to be of a form that enables the control strategies to be easily followed.  Clarity, simplicity and elegance are more important than program size. 

.5 Programs shall be modular in nature and shall be as structured as the language will permit.

.1 Unconditional “GOTO” statements shall be used sparingly and shall always jump forwards.  All jumps from the body of a module shall target the end of that module. Similarly, jumps from the body of a sub-module shall target the end of that sub-module.

.2 All conditional "GOTO" statements, which make a single choice from multiple choice sub-module options, shall form the opening lines of code of the module. Each succeeding conditional jump shall direct the execution of software to the relevant sub-module which shall be in the reverse order of the conditional jump statement. The exit from each sub-module shall jump to the end of the module.

.3 All conditional "GOTO" statements, for "AND"/"OR" choices between sub-modules, shall form the opening line of code in each sub-module which the conditional statement controls.

.6 All programs must include a sufficient number of comments to allow another person to make changes to the strategies at some later time.

.7 Additional programming may be provided by the Contractor as desired, so long as it does not affect the intended operation of the specified sequences.  Ensure that all equipment will operate in a safe manner.

.8 Programming required for equipment safety may be installed by the Contractor as necessary.  The Minister shall be notified of these changes as soon as practical.

.9 All deviations from the specified programming, except those related to equipment safety, must receive prior written approval from the Minister.

.10 All control loops shall be tuned such that they are stable through all seasons and operating conditions including startup.

.11 During the construction period through to the end of the warranty period, the Contractor shall be responsible for fine tuning the controls programming to ensure satisfactory operation.  During this period the Contractor will also be responsible for any minor revisions requested by the Minister.

3.2 
MISCELLANEOUS REQUIREMENTS

.1 Staggered starting - Motors must not be allowed to start at the same time.  Under all conditions of startup, return from power failure or panel reset, there must be at least a 15 second delay between the time one motor starts and another is allowed to start.

.2
Single phasing – If a phase monitor alarm contact has been provided in the main switch gear, provide routines to stop all 3-phase motors within 60 seconds of contact activation.
.3
Ensure air handling system plenums are maintained above freezing at all times, either by overriding a heating coil or by periodically operating the return fan with dampers closed to outside air.  In air systems containing water coils, or where downstream reheat coils can be affected by cold supply air, provide a dial-out-alarm should the supply temperature be below 3 degC for longer than 30 minutes.

SPEC. NOTE: Suitably edit the following building operating modes and global control program clauses to reflect the requirements of the building.

3.3 
BUILDING OPERATING MODES 

.1 Three operating modes are required: Purge, Occupied and Unoccupied.  Mode flags are required only for the purge and occupied modes.  By definition unoccupied mode occurs when both purge and occupied mode flags are not set (i.e. off).

.2 An optimum start routine shall be used to determine when the air systems are to begin operation such that adequate comfort conditions are reached just before occupancy begins.

.3 Occupied Mode:

.1 The beginning and ending time of this mode shall be determined by a weekly schedule.  An annual holiday schedule shall be used to bypass statutory holidays.

.2 One weekly/annual schedule is required.  Required flags:  OCCUP (units yes/no).

.3 During this mode all spaces within the building are to be at occupied comfort conditions.  Air systems are to be running.  Heating and cooling are to be used as required.

.4 The optimum start routine enables the occupied mode flag prior to scheduled occupancy.  This allows the air systems to condition the spaces such that they are comfortable at the time of scheduled occupancy.

.4 Purge Mode:

.1 This mode, indicated by flag PURGE (units yes/no), is used to purge the spaces with cool morning air on warm days.

.2 Purge is allowed to start as soon as 3 hours before normal occupancy and is stopped as soon as the occupied mode starts or the time is later than 9:00 am.  Once started it shall not stop until at least 30 minutes have elapsed or occupied mode has begun.

.3 This mode is allowed only if the outside air temperature is above 8degC and is at least 5 degC lower than the average space temperature.

.4 During this mode no mechanical cooling or heating shall be allowed.

.5 Purging shall be optimized such that it is only active long enough to bring space temperatures well into the comfort range.  A reasonable initial estimate of this time in hours is: 


(Rta - 22.5) / (RTa - (OAT + 2)) * 8 


where 
Rta = average room temperature




OAT = outside air temperature

3.4 
GLOBAL PROGRAMS

.1 Define a space temperature objective value STOBJ.  Program it with a default value of 22.5 degC such that the value returns to 22.5 if the point is not manually commanded to some other value.

.2 Define a space temperature objective user adjust value STOBJ_UA (limited - 2 to +2 degC).  Program it with a default value of zero degC such that the value returns to zero if the point is not manually commanded to some other value.

.3 Obtain some basic information from the room temperature sensors:

.1 STMAX 
warmest space temperature

.2 STAVG 
average of the two sensors

.3 STMIN 
coolest space temperature

. 

.4 Define an effective space temperature STEFF, for the building as follows:

.1 If the outside air temperature OAT is less than 5 degC then STEFF is the average of STMIN and STAVG.

.2 If OAT is greater than 20 degC then STEFF is the average of STMAX and STAVG.

.3 Otherwise STEFF equals STAVG.

.4 Smooth STEFF so that it cannot change faster than about 1 degC per hour.

.5 Provide an outside air temperature prediction routine which provides the following data:

.1 OAPHT 
predicted high temperature

.2 Oaplt 
predicted low temperature

.3 Oadh 
day’s high temperature

.4 Oahdh 
hour that day’s high occurred

.5 Oadl 

day’s low temperature

.6 Oahdl 
hour that day’s low occurred

.7 Oaytd 
yesterday’s temperature difference

.8 Oaodh 
old (previous) day’s high temperature
.9 Oaodl 
old (previous) day’s low temperature

NOTE: An acceptable temperature prediction program module can be obtained from the Minister.

2 3.5
Critical Dial-out Alarms

.1
Provide the following critical dial-out alarms:

.1
Low space temperature via STMIN < 12 degC

.2
Low boiler temperature (5 degC below setpoint) when outside air temperature is less than 5 degC.

SPEC. NOTE: Include other alarms as may be required by the project.



[



]

.2
Link the alarms for implementation via the “Dial-out Alarm and Watch Dog Timer” defined under 230930.

SPEC. NOTE: In the space before “Verification of Custom Control Sequences”, create detailed clauses of custom control sequences for each mechanical system.  Create sequences for all points in the point schedule.  All physical points to  be in bold lettering and all virtual (non-physical) points to be bold-italic.

3.6
VERIFICATION OF CUSTOM CONTROL SOFTWARE

.1 Provide copies of trend logs that clearly indicate the:

.1 stability of each control loop under various load conditions including modest step setpoint changes.

.2 adequacy of system startup during summer and winter conditions.

.3 proper operation of the outside air temperature prediction routines.

.4 adequacy of space comfort conditions.

END OF SECTION
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