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SECTION 15995 ‑ SYSTEM START-UP AND COMMISSIONING

PART 1 ‑ GENERAL

1.01
RELATED DOCUMENTS:


A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this Section.

1.02 SUMMARY:

A.
 General:  The Contractor shall perform the out lined tasks to insure that all work is           completed and ready for test and balance.  Indicate performance of each task by checking   off appropriate item on Checklist provided following this section. 

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01 START-UP PROCEDURES

A.
Start-up:  Use Start-up Checklist shown in Part 2 to verify start-up procedures specified in other sections.  If required, certify by affidavit that start-up procedures have been performed and that equipment installation is in accordance with the manufacturer's written installation recommendations.

1. 
Air Distribution Check:  Visually check all air distribution equipment to see that it is installed and adjusted for "best guess" performance.   

    
2. 
Filter Check:  Visually check filter installation.  For panel filters, check adjustment of latching devices, installation of end spacers in filter boxes, and proper latching and sealing of access doors.  Roll filters, check installation of media in curtain guides and over tensioning devices for interlocking of controls with fan operation, and check setting of pressures and time controls.

 
3.
Air Vents Check:  Check air vents at high points of systems and determine if all are installed and operating freely (automatic type) or to bleed air completely (manual Type).

4.
Lubrication:  Provide a lubrication schedule, listing the points to be lubricated for each piece of equipment requiring lubrication.  List the product and the application device to be used and the frequency of lubrication required.  Provide initial lubrication of the equipment before start-up, along with flushing of anti-rust compounds that may have been furnished by the manufacturer.

5.
Remove and clean all strainers.

6.
Instrumentation:  Provide a checklist of the installation, where required, of air filter gauges, water pressure gauge cocks, gauge connection points, gauge manifolds on pumps, thermometers, thermometer wells, pitot traverse stations, and flow measuring devices.  Include verification of the following:

a.) Locations of points for reading, to assure that the device is measuring what      it was intended to measure. 

b.) The type of device such as a thermometer well for a bimetal stem versus a       test stem for a glass stem thermometer.

c.) Scale range, such as a compound gauge at condenser water pump suction, to      place the normal reading near the middle of the scale.

d.) Proper positioning of instrumentation to allow reading from a convenient         location, for reading pairs of instruments from on location and for easy access. 

e.) Calibration of instruments, such as air filter  gauges.

7.
Hydronic System Heat Transfer Fluids:

a.)
The work of degreasing the piping systems, pretreatment of water in closed  circulation systems and charging of antifreeze solutions or other heat transfer fluids is specified in other sections.

b.)
After initial cleaning, flush the system using temporary strainer of fine mesh to remove the remaining particulates above the strainer mesh size.  During start-up straining operations, monitor the pressure drop across the strainer and change the strainer medium when it is loaded. Each change of the medium should use a finer mesh until the desired level of particulate size and concentration is reached.  On systems having a continuing influx of particulates, such as systems from cooling towers at grade level in sandy areas or from infiltration to underground piping systems, it is desirable to provide a centrifugal-type separator in the circulating lines.

c.)
Degreasing must be coordinated with cleaning and pretreatment by a person  familiar with chemical reactions, to avoid injury to personnel and damage to the piping systems during degreasing.

d.)
Pretreatment must be carried out carefully, since it is usually done with    system pumps running and with fairly high concentrations of chemicals being fed into the system.

e.)
Damage to pump shaft seals often results from improperly performed cleaning, degreasing and pretreatment operations.  The water used in filling the system must be exercised in filling to avoid cross connections and backflow to the potable water system.



8.
Refrigeration System Charging: Verify completion of operations specified under the   system installation section and adjust factory charged systems to the proper operating charge for the temperature, and load conditions of the installation.  Systems with winter charge receivers for condenser capacity control may be started up during summer conditions, but they must be rechecked during summer conditions approaching minimum operating temperature, not more than 15 degrees F above minimum.  The charge must be adjusted to provide the ability to control head pressure at the minimum level.  Monitor moisture in the refrigerant circuits and change dehydrator cores when their moisture holding capacity is reached.

B.
Stuffing Boxes and Packing Glands:  Adjust stuffing boxes on pump shafts and packing glands on valve stems.  In all packing materials, there is a lubricant to ease the friction of rotation.  In pumps, the frictional heat generated is liquid cooled.  Adjustment of pump stuffing boxes requires that some leakage take place during operation.  To stop leaks on stuffing boxes is to cause damage by overheating the pacing and the shaft.  Valve packing, on the other hand, can be adjusted tight enough to stop leaks, though not tight enough to bind the system.

C.
Motor Rotation and Overload Heaters:

1.
Visually inspect and verify motor rotation after final connections are made to the permanent transformer bank.

2.
Check and record overload heater data and operating conditions.  The first step is to abstract the motor nameplate amps, then read the motor full-load current and the voltage at the terminal box.  If the applied voltage is different from the motor nameplate, determine whether or not the applied voltage is within the range allowed under the motor guarantee.  If not, take the necessary action to change the motor or the applied voltage.

3.
When the voltage varies from the nameplate value but is within the allowable range, compute the equivalent amperage at nameplate voltage and compare it to the overload heater amperage rating range.  At this time, consider whether the ambient temperature of the starter is above, below, or the same as the ambient temperature of the motor.  If the two ambient temperatures are not the same, use overload heaters of higher range for hot area starters or of lower range for cold area starters, to compensate the heater trip point for heat gains or losses within the environment.

D.
Alignment of Drives:  Align drives, both belt and direct coupled, and adjust belt tensions.  For axial alignment of shaft couplings, check end clearance between shafts as a final step.  With single-groove fixed and variable pitch sheaves, align the drive with the faces of both sheaves parallel and on the same centerline.  With multiple-groove variable pitch sheaves driving fixed pitch sheaves, align the drives with the sheave faces parallel and with centerlines of the grooved widths on the sheaves on line.

E.
Control Diagrams and Sequences:  Have system control diagrams and sequences of operation corrected to "as installed", reflecting changes brought by contract modifications and changes effected to make the installed system control the building systems as was intended by the engineer.

F.
Safety and Operating Control Setpoints:  Check safety and operating controls of equipment and operationally check associated control sequences, such as condenser water bypass valves, cooling tower fan cycling and pump pressure bypass.

G.
Cleaning the Installation:  Thoroughly clean the external portion of installation, either in preparation for finish painting or for final acceptance.  This may include any or all of the following:

1.
Removal of temporary coverings installed for protection of the work.

2.
Removal of adhesive stickers, except those that give specific maintenance instructions or that are otherwise intended to remain for use.

3.
Removal of tags affixed by cord or wire, except permanent identification tags.

4.
Cleaning painted and inked markings, except equipment identification stencils.

5.
Washing down surfaces that are to receive finish painting, using compounds intended for that purpose.

6.
Cleaning other surfaces, either those with a factory finish or those that are not to receive any other finish, so they will be clean for final acceptance.

7.
Cleaning paint spatters and drips from insulation installation and finishing.

8.
Cleaning the inside of control box cabinets to remove dirt and scrap material from connections to the panel, by blowing with compressed air or by vacuum cleaning using brush-tipped and pointed wands.

H.
Painting:  Touch up  factory finished that have been marred.  Scratches and abrasions can be prepared by light sanding or by removing rust with chemical compounds, such as naval jelly.  They can then be coated with a compatible primer, followed by a matching top coat.  Where major damage has occurred on a finished surface, the entire piece should be refinished or replaced.  Paint black steel and iron that is exposed to view, using a primer and top coat system, following the manufacturers instructions for surface preparation and application of the paints.

I.
Identification of Equipment, Piping and Valves:  Identification procedures are covered in Section 15190 - Mechanical Identification.

J.
Fin Straightening:  Inspect finned surfaces of heat transfer coils and repair damaged fins.  Where plate-type fins are bent, comb out the fins using combs available for each fin spacing.  Where helical wound fins are bent, straighten the fins with a blunt blade, such as a putty knife, and inspect for separation of the fin from the tube.  Heavy fin damage may call for rejection of the coil.

K.
Maintenance Manuals:  Provide for the preparation of manuals containing operational and maintenance data for the systems as specified in Section 15010 - "Basic Mechanical Requirements".

L.
Instructions to owner's Operating and Maintenance Personnel:  Provide formal instruction sessions for the building operating and maintenance staff.  Organize sessions in a classroom setting to review the operating and maintenance manuals, followed by a walking tour of the building for review and identification of the elements of each system.  A receipt for completed sessions should be obtained from the Owner's representative.

M.
Graphic Operational Data:  Provide copies of data prepared for other sections, arrange and displayed to illustrate operational data.  In some cases, it will be desirable to set up operating instructions on a step-by-step basis, with a framed set of instruction in large print coordinated with large numbers at each switch or other device to be operated.  The usual graphic operational date will include simple daily start/stop instructions and seasonal changeover instructions, piping identification legends, valve identification schedules and diagrams, lubrication schedules, and control diagrams with operating sequences.

N.
Water Treatment Program:  Provide for a complete chemical water treatment program with preliminary water testing, recommendations for chemical doses and feeding methods for each system, monthly testing of system under treatment, services of a consulting chemist and a supply of chemicals for one year of operation, as specified.


O.
Verify inlet and outlet temperatures on all heat echangers

Part A.
Checklist of Start-up Procedures:  System#______

1.
Pre-Start-Up Inspection:




a.
___ Verify proper equipment mounting and setting.

b.
___ Verify that control, interlock and power wiring is complete.

c.
___ Verify alignment of motors and drives.

d.
___ Verify proper piping connections and accessories.

e.
___ Verify air distribution products installation is completed.

f.
___ Verify that filter installation is completed.

g.
___ Verify that lubrication of equipment is completed.

h.
___ Verify that instrumentation installation is completed.



i.
___ Verify that hydronic systems have been cleaned and filled with heat transfer fluid.

j.
___ Verify that strainers are clean.



k.
___ Verify that refrigeration systems have been leak tested, evacuated, and filled with refrigerant and fresh oil.

2.
First Run Observations:

a.
___ Verify direction of rotation.

b.
___ Verify setting of safety controls.

c.
___ Monitor heat build-up in bearings.

d.
___ Check motor loads against nameplate.

e.
___ Purge air from hydronic systems.

3.
Equipment Check:

a.
___ Verify proper overload heater sizes.

b.
___ Verify function and setting of safety controls.

c.
___ Verify proper operation of equipment.

d.
___ Report on inspection, observation and checking procedures

Part B                                                               Sheet ___of___

FAN START - UP DATE SHEET CHECKLIST

Fan No.
_____

Fan No.
_____          Fan No.     
_____

Rotation
_____

Rotation
_____          Rotation   
_____

F.L. Amps 
_____

F.L. Amps   _____          F.L. Amps 
_____

Test Amps
_____

Test Amps  _____         Test Amps 
_____

Belts    
_____

Belts

_____          Belts       
_____

Alignment  
_____

Alignment   _____          Alignment   
_____

Fan No.
_____

Fan No.    
_____           Fan No.     
_____

Rotation
_____

Rotation   
_____           Rotation    
_____

F.L. Amps  
_____

F.L. Amps  _____           F.L. Amps   
_____

Test Amps  
_____
      
Test Amps  _____          Test Amps  
_____

Belts
   
_____

Belts

_____           Belts       
_____

Alignment  
_____

Alignment  
_____           Alignment   
_____

Fan No.
_____

Fan No.    
_____           Fan No.     
_____

Rotation
_____

Rotation   
_____         
Rotation    
_____

F.L. Amps  
_____

F.L. Amps  
_____           F.L. Amps   
_____

Test Amps  
_____

Test Amps
_____           Test Amps   
_____

Belts
   
_____

Belts      
_____           
Belts       
_____

Alignment  
_____

Alignment  
_____           Alignment   
_____

I have performed the start-up of above noted equipment and certify that this information is true and correct in every way to the best of my knowledge.

Service Technician: _____________________

   Print Name

   _____________________

   Signature

   _____________________

   Date

                                                                      Sheet____of____

FAN COIL/AIR HANDLER START-UP DATA SHEET CHECKLIST
Room No.


_____

Room No.              
_____

FC/AHU No.


_____

FC/Ahu No.            
_____

Fan Rotation

_____

Fan Rotation         
 _____

Ent. Air Temp

_____F

Ent. Air Temp         
_____F

Lvg. Air Temp

_____F

Lvg. Air Temp         
_____F

Ent. Chilled Water

_____F

Ent. Chilled Water    _____F

Lvg. Chilled Water

_____F

Lvg. Chilled Water    _____F

Strainer Clean

_____

Strainer Clean      
_____

Drain Pan Sloped

_____

Drain Pan Sloped    
_____

Control Valve Works
_____

Control Valve Works_____

Heater Operates

_____

Heater Operates       _____

Room T'Stat Setting
_____F

Room T'Stat Setting _____F

Room T'Stat Reading
_____F

Room T'Stat Setting _____F

Room Temperature
_____F

Room Temperature  _____F

Filter Size/No.

_____

Filter Size/No.       
_____

Belt Adjusted

_____

Belt Adjusted         
_____

I have performed the start-up of above noted equipment and certify that this information      is true and correct in every way to the best of my knowledge.

Service Technician: ______________________

   Print Name

   ______________________

   Signature

   ______________________

   Date 




Sheet ___of___

PUMP START-UP DATA SHEET


Pump No. 

_____


Capacity

_____


Manufacturer
_______________


Type


_____


Model No.

_____


Serial No.

_____


Strainer Clean
_____


Couplings Aligned
_____


Volts


_____


Amps


_____

I have performed the start0-up of the above noted equipment and certify that this information is true and correct in every way to the best of my knowledge.

Service Technician: 
____________________

   
Print Name

   
____________________

   
Signature

   
____________________

   





Date












Sheet ___of___

VAV START-UP DATA SHEET CHECKLIST

Vav

_____
VAV

_____
VAV

_____

Room #
_____
Room #
_____
Room #
_____

MAX CFM
_____
Max CFM
_____
Max CFM
_____

Max CFM
_____
Max CFM
_____
Max CFM
_____

Controls
_____
Controls
_____
Controls
_____

Heater
_____
Heater
_____
Heater

_____

I have performed the start0-up of the above noted equipment and certify that this information is true and correct in every way to the best of my knowledge.

Service Technician: 
____________________

   
Print Name

   
____________________

   
Signature

   
____________________

   





Date





Sheet ___of___

CHILLER START-UP DATA SHEET

Chiller







Date of Pressure Test:     
_____

Chiller No.


_____


Date of Start-up:          
_____

Capacity


_____


Outside Air Temp. (F)      
_____

Manufacturer

_____                      

Type



_____


Chiller Performance
Model No.


_____


Chilled Water Sup. Temp    
_____F

Serial No.


_____


Chilled Water Ret. Temp    
_____F

Voltage


_____                           

Compressor No 1





Condenser Fan No 1

Running Amperage:
_____


F.L.A.           
_____

Discharge Pressure:
_____


Rotation      
_____

Suction Pressure:

_____


Horsepower 
_____

Oil Pressure:

_____


Voltage         
_____

Manufacturer:

_____

Type:



_____

Compressor No 2





Condenser Fan No 2

Running Amperage:
_____


F.L.A.          
_____

Discharge Pressure:
_____


Rotation          _____

Suction Pressure:

_____


Horsepower    _____

Oil Pressure:

_____


Voltage           _____

Manufacturer:

_____

Type:



_____

Compressor No 3





Condenser Fan No 3

Running Amperage:
_____


F.L.A. 

_____

Discharge Pressure:
_____


Rotation   
_____

Suction Pressure:

_____


Horsepower    _____

Oil Pressure:

_____


Voltage   
_____

Manufacturer:

_____

Type:



_____

Compressor No 4





Condenser Fan No 4
Running Amperage:
_____


F.L.A. 

_____

Discharge Pressure:
_____


Rotation     
_____

Suction Pressure:

_____


Horsepower 
 _____

Oil Pressure:

_____


Voltage 
 _____

Manufacturer:

_____ 

 I have performed the start-up of above noted equipment and certify that this

  information is true and correct in every way to the best of my knowledge.

Service Technician: ____________________

   Print Name

   ____________________

   Signature

   ____________________

   Date

DDC System Checklist

1. Provide a point to point verification of each point on the system .  Calibrate each analog sensor input and control output.  Stroke each valve and damper.

2. Verify control sequences and interlocks are functional.

3. Tune each control loop.

4. Verify PC is functional including interface with building autoration.

5. Verify owner training had occurred.

6. Provide certification checklist to Engineer for review.  Provide date each item was tested & calibrated.

Part C.   Total Systems Start-up Checklist:

 1.
All system pre start-up is complete.

 2.
Stuffing boxes and packing glands on pump and valves have been adjusted.

 3.
Rotation of electric motor and ratings of overload heaters has been verified.

 4.
Rotating equipment has been aligned and belt drive tension has been adjusted.

 5.
Control diagrams and sequences have been corrected to "as-built".

 6.
Safety and operating control setpoints are a designed and automatic control sequences have been checked.

 7.
Installation has been cleaned up and temporary coverings, stickers and tags removed.

 8.
Painted finishes have been touched up where damaged.



 9.
Equipment and piping identification work has been completed with valved tags, schedules and piping identification system.

10.
Fins on extended-surface heat transfer coils have been combed out where damaged.

11.
One set of operating and maintenance manuals have been prepared especially for use by testing and balancing technicians.

12.
Building operating and maintenance personnel have been instructed in all aspects of system operation and maintenance.

13.
Graphic operational data such as start/stop instructions, valve tag schedules, and piping identification schedules have been provided where needed.

14.
Water treatment program has been implemented, with initial qualitative testing of fluids in systems and domestic water supply, check of chemical feeder equipment and instructions to chemical supplier as to results desired.

15.
Close-out documentation has been turned over to Owner.

END OF SECTION 15995

____________________________________________________________________________
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