THIS FILE HAS CODES TO MAKE A DOUBLE BORDER.  USE PRINT VIEW TO SEE IT.  SIMPLY BLOCK AND COPY THESE CODES INTO OTHER FILES (using SWITCH).

          DO NOT DELETE ANY OF THE CODES OR IT WILL GET MESSED UP. 
SB 1149 School Audit Format

Oregon Office of Energy

Enclosed is the energy study report format for SB 1149 School audits. The study instructions (Appendices A, B, C, D, and E) should be examined thoroughly before undertaking analysis efforts. This format will:

· Clearly define energy study requirements so energy saving opportunities can be appropriately identified.

· Clarify what is expected in a technical analysis and how the findings need to be reported. As expectations are clearly defined, analysts can be more effective at producing studies of high quality that result in minimal clarification time or rework.

· Ensure reasonable calculation methods are used to predict achievable energy savings. The study addresses treatment of modeling interaction among Energy Efficiency Measures (EEMs), analysis for lighting EEMs, and cost estimating.

· Increase energy project cost effectiveness by minimizing study and program costs. A building with simple, straightforward efficiency measures will have fewer reporting requirements. Use of a consistent report format for all audits will expedite review by the Oregon Office of Energy.

·  Identify areas to increase staff efficiency. 

· Allow flexibility, since each individual facility and its energy savings potential are different. 

Conducting Level I, Level II, or Level III audits will be determined by the Energy Use Index  (EUI) calculation of the facility. All audits will use the following format, yet the level of detail will vary accordingly.

Auditors will be required to input data summary reports into a statewide Internet accessible database to be established by the Oregon Office of Energy. The database format will follow a similar structure to the 1149 School Audit Forms.

Note: The applicant and the energy analyst are responsible for completeness and clarity. Alternate formats that address all of sections of this report may be accepted if all required information is presented in a complete and concise manner with all supporting data and documentation. 

A.
REPORT IDENTIFICATION
PRIVATE 
l.
Building and Owner Information



Building Name:



Complex Name (if applicable) and/or School District:



Address:



City:
County:
Zip:

Building Construction Completion Date (mo/day/yr.)     /    /

PRIVATE 
2.
Institutional Contacts


Administrator:                         Title:
Telephone:

Building Operator:
Telephone:

Others:
Telephone:

PRIVATE 
3.
Report Preparer(s)




Name(s):




Company:




Address:




City:
State:
Zip:
Telephone:

PRIVATE 
4.
Utility/Energy Provider(s)




Electric Utility:




Other Energy Suppliers:




B.
ENERGY ANALYST CERTIFICATION

As an independent, consulting energy analyst, I am not directly responsible for the day-to-day operation of the building or operation being studied. I have no conflict of interest relating to this study and any energy conservation measures considered in this study. 


I have calculated the total energy cost savings, by fuel type, expected to result from the acquisition and installation of each recommended energy efficiency measure. The energy prices used in this report are the current prices the institution is expected to pay based on the most recent billing history of the building(s).


As a professional energy analyst, I hereby certify that I have discussed any operation and maintenance procedures needing to be addressed and implemented with the building operator and facility manager.


I hereby certify that this study has been prepared by me or under my direct supervision and all information contained herein is correct to the best of my knowledge. I am listed as a qualified energy auditor for schools with the Oregon Office of Energy and am qualified to perform energy studies on commercial buildings.


__________________________




Energy Analyst's Printed Name




 
__________________________




Energy Analyst's Signature






Date









C.
REPORT SUMMARY
PRIVATE 
1.
General Information

a.
Nature and Scope of Report. 



b.
Facility Description Overview (Refer to Section E)



2.
Building Energy Summary

Gross Square Footage:





Annual


MMBtu

Btu


Sq.Ft./Yr.

Annual


Energy Cost

Cost


Sq.Ft./Yr.

Annual Energy Consumption





Estimated EEM Savings





Estimated Consumption 

 After EEMs





3.
Energy Efficiency Measure (EEM) Summary (In increasing payback period.)






EEM

#
EEM Description
Measure

Cost ($)
Total ($) Savings
Estimated Energy Savings
Fuel

Type
Payback

Years
Measure

Life










Total Recommended EEMs







4.
Operation and Maintenance Summary (O&M)






O&M

#
O&M Description
Measure

Cost
Estimated Energy Savings
Total ($)

Savings
Simple Payback








Total Recommended O&Ms




D. BUILDING OPERATING CHARACTERISTICS
PRIVATE 
1. Typical Daily Occupancy






Indicate Building/Area
Hours/Day
Days/Week
Weeks/Year
Annual
% of Bldg Used








2. Number of persons in building

  during normal occupancy

Actual:                  Design:




3. Is building ever partially occupied?


Yes 
     No  



Indicate Use
Hours/Day
Days/Week
Weeks/Year
Annual

% of Bldg. Used








E.
FACILITY DESCRIPTION
PRIVATE 
1.
General

2.
Envelope

3.
Attach Floor Plan/Schematic 

F.
ENERGY USING SYSTEMS DESCRIPTION (Note for Auditors: Brief for                                                                      Level 1, detailed for Level III)
PRIVATE 
1.
Describe systems, operating practices, equipment and conditions

a.
Boiler/Chiller Plant

b.
HVAC Fans and Associated Controls

c.
Lighting (interior and exterior)

d.
Domestic Hot Water

e.
Others

G.  
ENERGY EFFICIENCY MEASURES (EEM)

See Appendix B for instructions.

PRIVATE 
Prepare one sheet (chart) for each EEM identified on an individual school basis.



1.
EEM Number



2.   EEM Description



a.
Existing Conditions





b.
Recommended Changes





3.   Discuss EEM Calculation Methods (Brief)







4.
Cost/Benefit



a.
Electric and non-electric fuel unit savings 




Fuel Type

Unit (therms, gallons, tons)

Unit Savings/year









Total
 b. MMBtu savings/year
c. Dollar savings/year: $   (cost $/unit)

d.
Cost: (include detailed cost estimates as an appendix)




Equipment:
$




Materials:
$




Labor:

$





Total
$



e. Simple Payback:          years



5.
EEM Useful Life
               years


6.
Other EEM Considerations



a.
EEM impact on maintenance
   $          /year

b.
EEM salvage/disposal value
   $          /year



H.  
OPERATION AND MAINTENANCE (O&M) MEASURES

See Appendix D for instructions.

PRIVATE 
Prepare one sheet (chart) for each O&M identified on an individual school basis.



1.
O&M Number



2.   O&M Description



a.
Existing Conditions





b.
Recommended Changes





3.   Discuss O&M Calculation Methods (Brief)







4.
Cost/Benefit



a.
Electric and non-electric fuel unit savings 




Fuel Type

Unit (therms, gallons, tons)

Unit Savings/year









Total
 b. MMBtu savings/year
c. Dollar savings/year: $   (cost $/unit)

d.
Cost: (include detailed cost estimates as an appendix)




Equipment:
$




Materials:
$




Labor:

$





Total
$



e. Simple Payback:          years



5.
O&M Useful Life
               years


6.
Other O&M Considerations



a.
O&M impact on maintenance
   $          /year

b.
O&M salvage/disposal value
   $          /year



APPENDIX A
Energy Use Analysis Methods
To assure that Energy Efficiency Measures (EEMs) are cost-effective, it is important to accurately predict energy savings. However, improved accuracy often requires prediction methods that are more complex and costly. Whole building analysis methods – typically used for complex buildings with EEMs that interact with each other or with the building systems – can be very expensive.

Analysts should use the simplest approach for predicting energy savings that still provide answers that are “accurate enough.” In judging this quality, the analyst should balance the potential value of the energy savings against the cost of the analysis.

There are ways to avoid doing whole building analysis. Usually it’s possible to use relatively simple methods for predicting energy savings. One method would be to identify individual EEMs that are cost-effective under most circumstances, and use its estimated typical energy savings to modify the values for the facility under analysis.

A building complexity screening process is recommended to minimize the use of whole building analysis (hourly computer simulation models or bin-type modeling) – in favor of single measure, end-use analysis– unless the building or measure(s) warrants the higher level effort. It is important to insure sufficient accuracy without excessive and costly level of detail, effort, and modeling complexity. 

Regardless of the analysis method selected, all cost effective measures should be considered during the analysis.
Energy Load Calculations

NOTE: For complexes, provide all information required in this section for the complex and for each occupied building being analyzed.
Using recognized engineering techniques, determine the building loads for the energy systems involved. For each energy system, include a brief description of the system design and present condition. Note all assumptions made and sources of data used. Include copies of back‑up calculations.

1.
Heating and Cooling Loads

Use an energy use model for all building spaces that are either heated or cooled. An energy use model is not required when there are no EEMs are recommended for installation within such spaces or affecting such spaces. At a minimum:

a.
Use recognized engineering methods for calculation of building loads. Allocation of master metered consumption data to individual buildings by a square footage method is NOT acceptable.

b.
Provide an explanation of the methodology used and a listing of all input variables, output data and assumptions for all energy use model values determined by computer simulations.

c.
Compare energy use model results for the base case (existing conditions) with metered data. Explain any difference between simulated and metered totals that exceed plus or minus 10 percent.

d.
Provide a zone map for any building(s) analyzed by a Zoning methodology. Show zone boundaries and locations with respect to the building(s) outline along with the calculations.

2.
Other Loads:

Use simulation methods or submetered data for:

a.
Distribution loads, i.e., fans, pumps, etc. 


b.
Ancillary equipment, that is, refrigeration, elevators, kitchen equipment, office equipment, and laundry. These loads refer to the actual consumption of electricity or other fuel of the equipment itself, not the thermal loads imposed on HVAC systems by the equipment operations.  

APPENDIX B

Energy Efficiency Measures (EEM) Procedures

A. Individual Energy Efficiency Measures 
Provide information requested on an individual school basis. Make sure each school to which each EEM applies is identified. The energy saved by each EEM must be presented on an individual school basis.


a.
EEM Number: Number each EEM. EEM number assigned should be consistent throughout the report.


b.
Individual EEM Description: Provide a complete "before and after condition" description of EEM proposed. Include sketches for clarity where applicable. Enlarge length of narrative as required. Provide a description that is adequate to ensure school staff understands proposed EEM.

c.
Energy Calculation Methods: Provide detailed information for each energy conservation measure:

1)
List the assumptions being made for each EEM. 

2)
Saving calculations, at a minimum, should be done using bin or modified bin methods for level II audits. Detailed hourly computer simulations to be used for Level III audits. Use of other recognized engineering methods for calculation of building loads and savings is acceptable for Level I audits. A more complex modeling method can be used for audit Levels I and II if needed and if with audit budget. 

3)
Provide combustion efficiency test results for the existing equipment when recommending replacement of an existing boiler or burner.



4)
Special EEM Analysis Requirements:

a)
Lighting





Survey the building to determine existing connected interior and exterior lighting power and energy usage.

Provide a detailed schedule showing specific locations by area, space, room number, name or other individual space identification with the actual number and type of existing and proposed number and type of new lamps, ballasts and fixtures involved and the levels.


Calculate the reductions in lighting energy, and increases in other forms of energy use, such as heating, associated with installing the EEM.


Include documentation and results of the above survey and calculation.

For lighting EEMs which modify existing lighting systems through reconfiguration of fixtures or delamping or the combination of both; the following information may be required by the owner upon request for pre-design documentation.

 
Lighting survey documenting existing lighting levels. Provide room sketch with fixture layout and indicate where light level readings were taken.

 
Lighting calculations using IES procedures to verify adequate lighting levels with modified lighting system. Explain calculations and document room and fixture input variables. Show sketch of new fixture layouts.


b)
Energy Management Systems (EMS)

Describe existing control configuration and operating sequence. When available, provide control schematic or control prints. Note all equipment and current methods of control. List time settings including any manual changes made to account for weather, holidays, etc.

Describe proposed control configuration and operating sequence. List new operating schedules.

Define each specific control point and how it will integrate into existing controls. List additional control hardware needed for EMS.

Explain programming process and special programming functions.

Discuss training efforts and support services required. Describe extent (time and dollars) of EMS orientation and program training for building operators. Does agency intend to enter into a control service contract.

List other functions beyond energy management included in the EMS design, i.e., security and fire detection.


d.
EEM Dependency on Other EEMs
Clearly state if and how various EEMs interact with one another. Explain if and why one ECM may need to be completed before another particular EEM. Explain if and why savings from this ECM may be more or less effective depending on other EEMs. If this EEM is independent from all other EEMs in terms of savings or in terms of its practical application, so state. If certain measures are mutually exclusive then indicate the negative impact of on other EEMs.


e.
EEM Impact on Annual Costs of Maintenance and Operation: Indicate any increase or decrease in maintenance and operation costs as a result of installing proposed EEM.


f.
EEM Salvage/Disposal Costs. Indicate any salvage value or disposal costs (especially used ballasts).

g.
Energy Savings. Calculate estimated energy savings and energy cost savings associated with recommended EEMs. When estimating energy cost savings:

1)
Use and display current energy prices. Include demand charges. 

h. Cost Estimates. LIST SOURCES OF LABOR ESTIMATES (man hours, labor rates, etc.). Use current prevailing wage rates for estimating contracted labor costs. When looking at cost, consider the following:

1)
The agency must get a minimum of three (3) firm fixed price bids to install EEMs and select the successful bid principally on the basis of price and the contractors capability to perform successfully under the terms of the proposed procurement.

2)
Agency must provide documentation of the above procurement activities.



List Sources of Material Estimates. Identify vendor and contact person who provided material estimates. Show dates and sources of published estimating data. 

Locate detailed EEM cost estimate in Appendix of report. Itemize design, labor, material, installation and equipment costs. Include contractor overhead and profit, if not included in labor and material rates. 


i.
Simple Payback Analysis: Compute the simple payback of the measure. 


j.
EEM Useful Life: EEM useful life shall be developed using established values wherever possible. To establish lives of HVAC equipment use Chapter 49 of the 1995 ASHRAE HVAC Applications Handbook. Document the references used to determine each measure life. 

Provide one complete section for each EEM proposed. It should provide pertinent background information; observations that influenced the recommendation and calculations; measured and recorded data; and sources of methods and formulas used. Estimates and judgmental parameters shall be identified as well.

APPENDIX C

Energy Efficiency Measures Checklist

Building Envelope

Windows

· Install double pane windows.

· Add tinted/reflective coating to window surface.

· Add exterior shading device.

· Attach storm glazing to moveable sash of operable windows.

· Reduce glass area (wall up/close off).

Doors

· Install insulated doors.

· Add vestibule entry.

· Resize exterior doors (make delivery doors smaller to reduce excessive infiltration).

· Install windscreens in areas with constant strong winds to protect exterior doors from direct blast of prevailing winds. 

· Install a switch on overhead doors that prevents activation of heating and cooling units when doors are open.

· Install self-closing doors on openings to unconditioned spaces.

Insulation/Infiltration

· Insulate roof (rigid).

· Insulate ceiling (batt/blow). 

· Insulate wall.

· Insulate floor.

· Insulate between heated/cooled spaces and unconditioned or outside areas such as parking garages, porticos, storage, basements and attics.

Cooling

·   Install indirect and/or direct evaporative cooling.

· Install an economizer cycle with enthalpy or dry bulb temperature control to optimize use of outside air for “free” cooling.

Chiller/AC Equipment

· Upgrade inefficient chillers.

· Add floating head pressure controls.

· Install variable speed chiller compressor motor.

· Replace air cooled condensers with cooling towers.

· Install two speed or ASD on condenser fan motor.

· Install air-to-air evaporative pre-cooling.

Distribution System

· Install strainer cycle to chillers.

· Rebalance water system(s).

· Install ASD on pump motor.

Heating

· Install a separate DHW heater (rather than use large boiler all year for domestic hot water.

Boiler/Heater Equipment

· Install a higher efficiency boiler.

· Downsize boiler to match load.

· Match building heating loads by installing modular boilers.

· Install modulating burner controls or controls with 10:1 (or better) turn-down  ratio.

· Convert atmospheric boiler to forced air burner.

· Install automatic flue damper.

· Purchase and install automatic staging controls.

· Install electronic ignition to fire boiler.

· Install time clock w/ low temp override.

Heat Recovery Options

· Capture waste heat from flue gas to preheat combustion air and/or heat feed water 

· Capture waste heat from continuous blowdown to preheat combustion air and/or heat feed water.

Distribution System

· Insulate piping and auxiliary equipment.

· Repair/replace condensate system leaks.

· Install thermostatic control valves on radiators.

· Replace/ repair steam traps.

· Rebalance water system(s).

· Install ASD on pump motor on hydronic systems.

Other Heating Options

· Install radiant heating.

Lighting 

Lamp Modification

· Change MV to MH/HPS.

· Install efficient ballasts with T8 or T5 lamps.

· Delamp.

· Retrofit/replace exit signs with LED exit signs.

· Replace incandescent with compact fluorescent lamps (CFL).

Fixture Modification

· Change indoor incandescent to T8 or T5 four foot fluorescent or HIDs.

· Replace exterior incandescent lamps with more efficient types such as HPS or MH.

· Reconfigure and reduce the number of light fixtures. 

Controls

· Install local switches.

· Install occupancy sensors and dimmers.

· Install photocells on exterior lighting.

· Install daylighting controls (with dimming ballasts). 

· Provide timer switches in remote or seldom used areas where there will be brief occupancy periods.

Ventilation/Distribution

· Convert constant air volume (CAV) systems to variable air volume (VAV) systems.

· Replace variable inlet vane dampers with ASD motor drive.

· Install filter pressure-drop gauges.
· Reduce air stratification.

Distribution Issues

· Properly adjust and balance air systems.

· Seal ducts to prevent air leakage.

· Replace failed dampers with new low leakage models.

· Insulate ducts.

Controls

· Avoid simultaneously heating and cooling air (note: it may be cooled at the air handling unit and warmed at the classrooms and/or offices).

· Install controls that will automatically close dampers during unoccupied periods.

· Install controlled or gravity dampers on all exhaust ducts to close ducts when fan is not operating.

· Install time clocks or other controls to shutoff exhaust system when not needed.

· Modulate exhaust fan speed to reduce exhausting conditioned air.

Heat Recovery Options

· Install air-to-air heat recovery system in ventilation system.

Domestic Hot Water

· Install flow restrictors.

· Install auto-off faucets.

· Decentralize hot water heating (go to point-of-use water heating).

· Lower central water loop temperature and install booster heaters.

· Insulate piping and tank.

· Add hot water preheat from waste heat sources (e.g., from chiller and/or refrigeration compressor waste heat).

· Replace oversized water heaters with smaller heaters.

· Install summer heater to avoid larger heater usage.

· Install instant DHW heaters.

· Install 90 percent plus condensing heater.

· Install DHW pump/tank timers.

Controls
· Install a BAS/DDC system.

· Install time clocks on all boilers, chillers, and fan units.

· Replace existing room thermostats with programmable thermostats.

· Install system controls to limit electrical demand (e.g., increase cooling set point).

· Install system controls to reduce heating/cooling of unoccupied spaces.

· Lock out boiler in summer and chiller in winter.

Fans 
· Install CO2 sensors for OSA control (referred to as CO2 demand controlled ventilation).

· Install occupancy sensors to modify room temperature set points and air flow rates.

· Install programmable controls on exhaust fans.
· Optimize controls loop by tuning PID coefficients.

· Install optimum stop/start devices.

Lighting

· Install daylighting controls. 

· Install lighting sweep controls.

Temperature Control

· Install discharge air temperature reset devices.

· Install hot and chilled water supply temperature reset control.

·      Install night setback control.

Kitchen Equipment/Systems 

· Use evaporative cooling for make-up air cooling.

· Install smoke activated hood ventilator.

· Install heat recovery system (use compressor waste heat to pre-heat dishwasher water).

Refrigeration

· Install hot gas defrost.

· Install floating-head pressure controls.

· Add refrigeration insulation.

Electrical Equipment

· Upgrade to energy efficient motors.

· Convert to efficient motors when existing motors fail.

· Install variable speed motors.

· Replace oversized motors.

· Purchase energy efficient equipment (e.g., computers).

Miscellaneous

 
Swimming Pools

· Install air-to-air heat recovery of ventilation air.

· Install de-humidification heat recovery.

· Install variable ventilation based on advanced climate controls by sensing humidity, indoor/outdoor/dew-point temperatures

· Install low pressure-drop pool water filters/strainers.

· Install two-speed pumping.

· Install pool cover.

Renewable

· Install solar hot water systems.

· Install photovoltaic solar panels.

· Utilize geothermal heat pumps.

APPENDIX D

Operation and Maintenance (O&M) Procedures

The analyst should identify all feasible O&M measures.

A. Individual Operation and Maintenance (O&M) Procedures

List all appropriate operation and maintenance (O&M) measures that are not integral to recommended energy conservation measures. Recommended O&Ms are generally: 

1) No or low cost measures the institution can implement to save energy dollars; 

2) Required improvements to resolve deficient building conditions, or 

3) Preventative steps needed to keep building energy systems operational.

1. O&M Description: 

Describe in detail the O&M and its impact on building operation. Give enough detail so the description can be used as part of a work order to initiate the O&M work.

2. Total Dollar Savings:

O&M savings can be calculated individually or certain O&Ms can be grouped together and a net savings estimate made. Use best engineering judgment to estimate energy savings. When savings are easily quantifiable, calculate O&M savings potential. When O&M conditions are hard to predict with precision, detailed calculations are not required. Instead use best engineering judgment and apply a percentage savings of overall building use.

3. Measure Cost:

Use calls to contractors and suppliers or best engineering judgment based on past experience. When O&M savings are calculated individually cost estimates should also be provided on an individual basis. If O&M savings are grouped the cost estimates can be grouped together.

4. Simple Payback. 

Calculate overall payback for all O&Ms recommended

APPENDIX E

Operation and Maintenance (O&M) Checklist
Building Envelope

· Install/Replace worn and/or broken weather-stripping and caulking.

· Seal openings at penetrations in roof, walls, and floor.

· Seal building assemblies at ducts or plenums.

Windows

· Replace broken or cracked windows with thermopanes windows. 
Insulation

· Replace water damaged insulation.

Cooling 

· Repair insulation on cooling system pipes and ducts.

· Isolate off-line chillers.

Controls

· Adjust controls to stage compressors.

· Reset high/low pressure control differential settings.

· Install locking thermostat covers.

· Calibrate all sensors and gauges.

· Reduce/eliminate simultaneous heating/cooling 

(check with engineer if this strategy applies to particular buildings).

· Develop load vs. capacity matrix and match load with equipment capacities.


Maintenance

· Remove scale deposits from shell/tubes on water condensers.

Heating

Controls

·  Calibrate all sensors and gauges.

· Develop load vs. capacity matrix and match load with equipment capacities.

· Install locking thermostat covers.


Boiler issues

· Tune up boiler by adjusting air-fuel ratio.

· Insolate off-line boilers.

· Check operation of furnace draft controller.

· Check boiler for leaks.

· Remove scale deposits, accumulation of sediment and boiler compounds on water side surfaces (especially rear portion of boiler).

Maintenance

· Repair steam traps.

· Replace thermostatic control valves on radiators.

· Repair or replace broken or missing insulation on pipes.

Lighting

· Replace burned out ballasts with more efficient and lower wattage T8 electronic ballasts and lamps.

Ventilation/Distribution

· Re-wire restrooms' exhaust fans to operate only when lights are on. 

Flow Issues

· Remove and/or clean items obstructing the interior and exterior of the heating and cooling coils.

· Clean dirt from fan blades (especially in squirrel gage blades).

Controls

· Close all outdoor air intake dampers when equipment is shut off and when building is unoccupied.

· Check economizer for proper operation.
Repair

· Repair leaky ductwork.

Maintenance

· Check/replace seals on access doors.

· Check dampers and damper actuators for proper function.

· Ensure dampers have proper seals and adjust to ensure complete closure.

· Reset linkage, repair or replace dampers if blades do not close tightly.

· Readjust position indicators to accurately indicate damper positions.

Domestic Hot Water

· Repair/replace pipes and insulation. Protect as necessary to prevent recurrence of damage.

· Schedule heater and recirculation pump to operate only during occupancy periods. (Install time clock or other control system).

Controls

· Calibrate all sensors (e.g., temperature, pressure, CO2) per manufacture’s recommendations.

·  Repair and/or calibrate thermostats.

· If BAS/DDC/EMS system exists:

Set up warm up cycle.

Set up discharge air temperature reset

Set up discharge water temperature reset.

Set up economizer.

Set up optimum start/stop.

Set up load shedding.

· Reduce or turn off heating and cooling during the last hour of occupancy, allowing the building to “coast.”

· Install programmable room temperature thermostats.

· Prevent simultaneous heating and cooling within zones and within school building (Check with engineer if appropriate for particular buildings).

  Pneumatic

· Repair excessive leaks in pneumatic controls.

Kitchen Equipment/Systems 

· Maintain refrigerator door seals.

Electrical Equipment

· Install a time clock on electrical equipment (e.g., bus block heaters).

Miscellaneous



Training

· DDC training.

· Pneumatic training.

· Chiller/refrigeration/heat pump training.

· Boiler training.

· Ventilation training.

· Utility accounting training (w / software).










