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Introductions

Both proper maintenance of lighting and electrical systems is crucial for a quality luminous
environment and for energy efficiency operation. While lighting maintenance is probably far
from the minds of students and staff, it is key to preserving the intended visibility in
classrooms, corridors and throughout the school. Without good visibility, learning can
deteriorate and safety and security issues may surface.
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This session addresses methods, equipment and procedures needed to maintain key
lighting and electrical systems including the following.



The Most Important Duties (in rough order)

1. Make sure the electrical system works.

2. Replace failed lamps and ballasts, and/or group relamp.
3. Constantly update lighting systems.

4. Make sure automatic lighting controls work.

5. Make sure all standby systems are in good condition.

6. Work to prevent long term depreciation failures.
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Make sure the electrical system works.

Replace failed lamps and ballasts, and/or group relamp to prevent most failuresin thefirst place.
Constantly update lighting systems to minimize energy use and relamping costs.

Make sure automatic lighting controls work.

Make sure all standby systems are in good condition and capable of doing the job.

Work to prevent long term depreciation failures, such as generators that don’t work.



The Principles of Re-Lamping

GROUP RELAMPING is the
replacement of all lamps at once,

working or not (usually working). Economic group

replacement point =
SPOT RELAMPING 70% of rated life

is the replacement of
lamps as they fail “on

the spot.” Rated life =

50% survival
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Group re-lamping is the process of changing the lamps in a school all at one time, instead of
replacing lamps when they fail. For some, this it may seem like a waste to replace lamps
before they have failed, but there are many advantages and economies with group re-
lamping.

The rated life of a lamp is when 50% have failed. For group re-lamping, it is recommended
that lamps be replaced when they have reached 70%-- 80% of their rated life. The image on
this slide shows a typical lamp mortality curve for a four foot fluorescent lamp. The horizontal
axis has operating hours and the vertical axis has the percent of lamps that are still
operating correctly.

The frequency for group re-lamping can be determined by dividing the rated life of the lamp
by the estimated annual operating hours, or the school district can keep track of the lamps
that have failed and schedule group re-lamping when failure rates reach 35%-40%.

Labor is a major component of re-lamping, especially when the luminaires are cleaned along
with relamping. Group re-lamping allows a crew to come into the school and move through
efficiently and quickly to replace and clean the luminaires. Bulk purchases of replacement
lamps can also save money. Some of the lamps that are removed, but still working should
be stock piled and used for spot replacements prior to the next re-lamping.



The Principles of Re-Lamping

Group relamping costs less per lamp.

Spot relamping achieves the maximum utilization of
the lamp’s life.

It is a trade-off that generally favors GROUP
RELAMPING.
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Group re-lamping is the process of changing the lamps in a school all at one time, instead of
replacing lamps when they fail. For some, this it may seem like a waste to replace lamps
before they have failed, but there are many advantages and economies with group re-
lamping.

The rated life of a lamp is when 50% have failed. For group re-lamping, it is recommended
that lamps be replaced when they have reached 70%-- 80% of their rated life. The image on
this slide shows a typical lamp mortality curve for a four foot fluorescent lamp. The horizontal
axis has operating hours and the vertical axis has the percent of lamps that are still
operating correctly.

The frequency for group re-lamping can be determined by dividing the rated life of the lamp
by the estimated annual operating hours, or the school district can keep track of the lamps
that have failed and schedule group re-lamping when failure rates reach 35%-40%.

Labor is a major component of re-lamping, especially when the luminaires are cleaned along
with relamping. Group re-lamping allows a crew to come into the school and move through
efficiently and quickly to replace and clean the luminaires. Bulk purchases of replacement
lamps can also save money. Some of the lamps that are removed, but still working should
be stock piled and used for spot replacements prior to the next re-lamping.



The Principles of Luminaire Depreciation

Luminaire Dirt

Lamp Lumen Depreciation Depreciation and Lamp
Lumen Depreciation

Varies with the lamp % /
type. Modern

fluorescent lamps have
<10% over rated life. 90 —]
Metal halide \M\N
depreciation can be as 80 Long term luminaire
much as 40%-45%. 0 surface and lens

depreciation

100 ¢
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Group re-lamping is the process of changing the lamps in a school all at one time, instead of
replacing lamps when they fail. For some, this it may seem like a waste to replace lamps
before they have failed, but there are many advantages and economies with group re-
lamping.

The rated life of a lamp is when 50% have failed. For group re-lamping, it is recommended
that lamps be replaced when they have reached 70%-- 80% of their rated life. The image on
this slide shows a typical lamp mortality curve for a four foot fluorescent lamp. The horizontal
axis has operating hours and the vertical axis has the percent of lamps that are still
operating correctly.

The frequency for group re-lamping can be determined by dividing the rated life of the lamp
by the estimated annual operating hours, or the school district can keep track of the lamps
that have failed and schedule group re-lamping when failure rates reach 35%-40%.

Labor is a major component of re-lamping, especially when the luminaires are cleaned along
with relamping. Group re-lamping allows a crew to come into the school and move through
efficiently and quickly to replace and clean the luminaires. Bulk purchases of replacement
lamps can also save money. Some of the lamps that are removed, but still working should
be stock piled and used for spot replacements prior to the next re-lamping.



The Principles of Luminaire Depreciation

Luminaire Dirt Depreciation

Varies depending on luminaire type and
building type.

Open luminaires without dirt collecting
surfaces have the least depreciation in
clean applications.
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Group re-lamping is the process of changing the lamps in a school all at one time, instead of
replacing lamps when they fail. For some, this it may seem like a waste to replace lamps
before they have failed, but there are many advantages and economies with group re-
lamping.

The rated life of a lamp is when 50% have failed. For group re-lamping, it is recommended
that lamps be replaced when they have reached 70%-- 80% of their rated life. The image on
this slide shows a typical lamp mortality curve for a four foot fluorescent lamp. The horizontal
axis has operating hours and the vertical axis has the percent of lamps that are still
operating correctly.

The frequency for group re-lamping can be determined by dividing the rated life of the lamp
by the estimated annual operating hours, or the school district can keep track of the lamps
that have failed and schedule group re-lamping when failure rates reach 35%-40%.

Labor is a major component of re-lamping, especially when the luminaires are cleaned along
with relamping. Group re-lamping allows a crew to come into the school and move through
efficiently and quickly to replace and clean the luminaires. Bulk purchases of replacement
lamps can also save money. Some of the lamps that are removed, but still working should
be stock piled and used for spot replacements prior to the next re-lamping.



The Principles of Luminaire Depreciation

Luminaire Surface Depreciation

The degradation of the lens and reflecting
surfaces.

This is a long-term degradation that can not
be overcome by cleaning.
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Group re-lamping is the process of changing the lamps in a school all at one time, instead of
replacing lamps when they fail. For some, this it may seem like a waste to replace lamps
before they have failed, but there are many advantages and economies with group re-
lamping.

The rated life of a lamp is when 50% have failed. For group re-lamping, it is recommended
that lamps be replaced when they have reached 70%-- 80% of their rated life. The image on
this slide shows a typical lamp mortality curve for a four foot fluorescent lamp. The horizontal
axis has operating hours and the vertical axis has the percent of lamps that are still
operating correctly.

The frequency for group re-lamping can be determined by dividing the rated life of the lamp
by the estimated annual operating hours, or the school district can keep track of the lamps
that have failed and schedule group re-lamping when failure rates reach 35%-40%.

Labor is a major component of re-lamping, especially when the luminaires are cleaned along
with relamping. Group re-lamping allows a crew to come into the school and move through
efficiently and quickly to replace and clean the luminaires. Bulk purchases of replacement
lamps can also save money. Some of the lamps that are removed, but still working should
be stock piled and used for spot replacements prior to the next re-lamping.



The Principles of Retrofitting

New standards: Save up to
50% of lighting energy by
changing to new standards.

Existing systems: Save
another 10% of what is left by
renewing critical luminaire
components.

New lighting technology:
Replace T-12 lamps with
Super T-8 lamps and ballasts
and save 40% of the
remaining power.
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1970s School

4-lamp F40T12 luminaire
with F34T12 lamps

» Power 160 watts

Light level 100 fc

Lighting Level Reduction

2-lamp F40T12 luminaire
with F34T12 lamps

Power 80 watts
Light level 50 fc

Full Update

2-lamp Super T-8 system
with new lens, low ballast
factor efficient ballast

> Power 48 watts

Light level 50 fc

«

*OLDER LIGHTING STANDARDS called for up to twice as much light as current
standards. Y ou can save up to 50% of lighting energy by changing to new

standards.

*EXISTING LIGHTING SYSTEMS are often suffering 20% long term depreciation
that can be recovered. You can save another 10% of what isleft by renewing

critical luminaire components.

*CHANGING FROM EXISTING LIGHTING TECHNOLOGY to new lighting
technology can provide even more savings. Replace T12 lampswith Super T8

lamps and ballasts and save 40% of theremaining power. (You can also

replace F32T 8 standard lamps with Super T8 lamps and ballasts and save 20%

of the remaining power.)




The First Corollary of Retrofitting

Consider relighting if the
existing lighting system
is more than 10 years
old.

Actual project slides from
California PIER project

©2005 CHPS
10

Y ou might spend alot of money and effort turning an energy pig low quality lighting sy
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What About Low Wattage Lamps?

T-12

The 34-watt lamp can replace a 40-watt lamp if absolutely
necessary.

T-8

Consider 25-, 28- or 30-watt lamps if you have existing
F32T8 lamps and want to save some energy on existing
ballasts — beware of making proper lamp/ballast matches

Metal Halide
Consider 360-watt saver lamps for the 400-watt MH.

©2005 CHPS
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There are limitations to using low wattage lamps.

11



Disposing of Used Lighting Gear
Remove ALL lamps cautiously

Box or wrap lamps after removal to prevent damage
and deliver to a recycling and incineration center.

Incandescent lamps can be discarded, recycling is
preferred.

Update the school’s waste handling plan at least
annually.

Recycle aluminum, steel and copper components.

©2005 CHPS
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All modern fluorescent and high intensity discharge (HID) lamps contain small amounts of
mercury which is a hazardous waste. At present is is not possible to purchase efficient
lamps without mercury, although manufacturers are developing products with less mercury.

Older magnetic ballasts (before 1978) are also likely to contain PCB, a highly toxic chemical.

Such ballasts should be identified and disposed of accordingly.

The best procedure for fluorescent lamps and some other types of lamps is to recycle the
lamps. Lamps removed from the building are shipped or delivered to a recycling company
that recovers the mercury, glass and phosphors for use in manufacturing new lamps. While

this costs a little more for the school district, it is the environmentally responsible thing to do.
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Disposing of Used Lighting Gear
Removing Ballasts:

Ballasts older than 1978 should be assumed to
contain PCB and be handled according to school’'s
toxic waste handling plan.

Newer magnetic ballasts contain copper and steel
and should be recycled.

Failed electronic ballasts should be recycled in the
same way as all other electronic devices.
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All modern fluorescent and high intensity discharge (HID) lamps contain small amounts of
mercury which is a hazardous waste. At present is is not possible to purchase efficient
lamps without mercury, although manufacturers are developing products with less mercury.

Older magnetic ballasts (before 1978) are also likely to contain PCB, a highly toxic chemical.

Such ballasts should be identified and disposed of accordingly.

The best procedure for fluorescent lamps and some other types of lamps is to recycle the
lamps. Lamps removed from the building are shipped or delivered to a recycling company
that recovers the mercury, glass and phosphors for use in manufacturing new lamps. While

this costs a little more for the school district, it is the environmentally responsible thing to do.
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Lighting Maintenance Plan (Guideline ES1)

Develop a maintenance plan for lighting that is available
to all maintenance and administrative staff:

— Inventory lighting equipment, lamps and ages of
components.

— Consider school operating hours per year.
— Meet with local utility officials.
— Look for rebates or direct subsidies.
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The lighting maintenance program begins with a plan which identifies maintenance activities, sets up a
schedule for carrying out these activities and assigns responsibilities for carrying out the tasks. Making
sure that maintenance is adequately funded is also a key part of the plan. There should not be a
mismatch between the plan and the budget for the plan.

*Thisrequires an inventory of lighting equipment, lamps and ages of all components. School
operating hours per year —including consideration of all events and vacations—isan integral part of
the data gathering and maintenance engineering of the plan.

«It also requires meeting with local utility officials. Many times funds are available, via rebate or
direct subsidy, to upgrade school lighting systems at little additional cost to the school and generally
with highly advantageous terms.

The plan should include procedures for reporting problems and tracking resolution of the problems
when they occur. This may only be a simple log by a maintenance technician, but the procedure
should be well documented. Some school districts use job tracking software, which is available from a
number of venders.

Plan should include the following:

Staffing and budget requirements

*Reporting requirements and staff responsibilities
*Procedures and schedules for a relamping plan
eLuminaire cleaning schedules and procedures

*Recycling plans

*Equipment request/procurement information

«Safety information for cleaning and repairs of electrical systems.
eInspection schedules and checkilist.

*Audits.

*Tracking maintenance activities, cost and causes of failure
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Lighting Supply Procurement (Guideline ES2)

Lamps:

Use newer, improved-efficiency lamps.

Plan lamp procurement to eliminate the need to store
large quantities of stock.

Consider premium lamps to extend life, especially for
general fluorescent lighting.

Cheaper lamps actually cost MORE to replace.
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School districts should negotiate long term supply contracts with lighting
equipment manufacturers to assure both a competitive price and a quality
product. Three categories of products are generally procured: lamps,
ballasts and controls. Lamps should be purchased with the same color
temperature and with a high color rendering index Full size fluorescent
lamps have a rated life of 20,000 to 30,000 hours so replacement supplies
can be estimated accordingly. Compact fluorescents have a rated life of only
10,000 hours and will need to be replace more frequently. Incandescent
lamps should be avoided in schools, except for very special applications.

When purchasing lamps, the school district should inquire with the local
utility to see if there are any rebates or incentives available for the purchase
of more efficient products. This can both provide a better product and reduce
costs.

A $1.50 T8 lamp will last 15,000 hours on an instant start ballast —a $2.50 premium lamp will last about 18,000
hours. Assuming each replacement includes a new lamp and $5.00 labor (including cleaning and other related
costs) and 3000 annual hours, the cheaper lamp actually costs MORE to replace.
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Lighting Supply Procurement (Guideline ES2)

Ballasts:

Purchase brand(s) based on reputation

Check that ballasts are compatible with intended
lamps, and that for fluorescent ballasts the start
method is as specified or required.

Use the latest “high efficiency” ballasts and savel0%
of the lighting power with each replacement ballast.
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School districts should negotiate long term supply contracts with lighting equipment
manufacturers to assure both a competitive price and a quality product. Three categories of
products are generally procured: lamps, ballasts and controls. Lamps should be purchased
with the same color temperature and with a high color rendering index Full size fluorescent
lamps have a rated life of 20,000 to 30,000 hours so replacement supplies can be estimated
accordingly. Compact fluorescents have a rated life of only 10,000 hours and will need to be
replace more frequently. Incandescent lamps should be avoided in schools, except for very
special applications.

When purchasing lamps, the school district should inquire with the local utility to see if there
are any rebates or incentives available for the purchase of more efficient products. This can
both provide a better product and reduce costs.
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Lighting Supply Procurement (Guideline ES2)

Controls:

Replacements typically should be the same
manufacturer and model number.

Manufacturer may suggest upgraded models with
better performance.
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School districts should negotiate long term supply contracts with lighting equipment
manufacturers to assure both a competitive price and a quality product. Three categories of
products are generally procured: lamps, ballasts and controls. Lamps should be purchased
with the same color temperature and with a high color rendering index Full size fluorescent
lamps have a rated life of 20,000 to 30,000 hours so replacement supplies can be estimated
accordingly. Compact fluorescents have a rated life of only 10,000 hours and will need to be
replace more frequently. Incandescent lamps should be avoided in schools, except for very
special applications.

When purchasing lamps, the school district should inquire with the local utility to see if there
are any rebates or incentives available for the purchase of more efficient products. This can
both provide a better product and reduce costs.
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Fluorescent Troffers, Pendant and Surface
Luminaire Maintenance (Guideline ES3)

Follow the lighting maintenance plan.

Upgrade lamps and ballasts when changing ballasts.
Convert most lighting systems to the “Super T-8.”
Consider new lighting

systems if the lighting
system predates 1990.

Modern Lens Recessed Troffer
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Fluorescent troffers are one of the most common lighting fixtures in schools. These can be
lensed or have open parabolic reflectors. These luminaries are relatively easy to maintain —
activities include replacing lamps and ballasts, replacing the lens when it becomes
discolored or yellows and cleaning the luminaire. Luminaries ought to be cleaned when the
lamps are replaced and more frequently in dirty environments (perhaps with naturally
ventilated buildings). Keeping the luminaries clean is essential for maintaining a qualify
lighted environment. Luminaire efficiency deteriorates quickly as the reflecting surfaces, the
lamps and the lens become dirty. A dirty luminaire means that we continue to use energy but
don't get the light.

For lighting systems in older buildings, an energy audit is recommended periodically. Energy
audits can often surface cost effective lighting retrofits or change-outs. If the building still has
T-12 lamps and magnetic ballasts, then upgrading to T-8 lamps and electronic ballasts is
really a no-brainer in terms of cost effectiveness. There also may be opportunities to remove
lamps when the lighting audit identifies spaces that are over illuminated. Finally, there may
be opportunities to upgrade older T-8 technology with the latest super T-8 technology.
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Maintenance for Luminaires with Screw-Based
Sockets (Guideline ES4)

Save overall lighting
costs and
maintenance with
screw-based lamps.

Evaluate the effect of
the replacement.

Revert to tungsten if
necessary!

Safe replacement ratio

1 fluorescent watt = 3 incandescent watts
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Screw based sockets in schools can include desk lamps as well as recessed cans. They are
not common in classrooms, but may be used in hallways, administrative areas, conference
rooms and other areas. Many screw-based luminares are designed for incandescent lamps,
but these lamps can and ought to be replaced with compact fluorescent lamps, except for
special circumstances when there is a need for dimming or when color rendering is
especially important. CFLs last ten times as long and are far more efficient than the
incandescent lamps they replace.

While CFLs cost more in the beginning, they cost less when maintenance and operation
costs are factored in. Furthermore, utility rebates may be available which “buy down” the
cost. Screw-based fluorescent lamps are available from a variety of manufacturers and it is
important that the school district consider both price and performance. Go with a reputable
manufacturer that can verify lamp life and efficacy. The cheap alternative does not always
provide the greatest value.
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HID Luminaire Maintenance (Guideline ES5)

Develop specific maintenance procedures; acquire
specific equipment.

Employ self-extinguishing lamps.

Develop a separate maintenance procedure.

Consider spot replacement if
lamps are accessible.

Replace high pressure
sodium lamps in gyms and
pools with ceramic metal
halide screw-in replacement
lamps.
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High intensity discharge lamps offer many advantages and are typically used in gyms and
sometimes multi-purpose spaces with high ceilings. They are also commonly used in
outdoor applications. These lamps have a long life and high initial efficacy, but they exhibit
poor lumen maintenance and cannot be controlled easily (you have to let them cool before
you can turn them back on).

Like fluorescent lamps, these have mercury and must be treated as hazardous waste at
disposal time.

Maintenance activities include re-lamping, changing ballasts and cleaning. Because of the
typical location of these luminaires (in high bay spaces), special equipment is needed for
maintenance and for this reason, group re-lamping and group cleaning is highly
recommended and cost effective.

If your school has older HID technology (mercury vapor lamps), you should consider
replacing these with modern metal halide lamps, which will provide better color and greater
energy efficiency. Another retrofit that should be considered is to replace HID lamps and
luminaries with T-5 high bay fluorescent luminaries. These provide better color, more
controllability and are just as energy efficient as the latest technology HID lamps.

*Devel op specific maintenance procedures and acquire specific equipment.

*Employ self-extinguishing lamps. Metal halide lamps will emit high levels of ultraviolet light if the
outer bulb isbroken. Self extinguishing lamps will ensure that broken MH lamps are replaced.

*Devel op a separate maintenance procedure for HID lamps, consider spot replacement if lamps are
accessible.

*Replace high pressure sodium lamps indoors in gyms and pools with ceramic metal halide screw-in
replacement lamps.
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Occupant and Motion Sensors (Guideline ES6)
Can save large amounts of energy and energy costs

Test controls on a regular basis.

Respond promptly to any control
complaints.

Train key users.

Keep a brief copy of control instructions
with the control (e.g., inside the cover)

Leave a phone number for assistance.
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Occupant sensors are becoming more common in classrooms and other school spaces.
These devices need to be calibrated so that they are sensitive enough, but not too sensitive.
The procedures for calibrating an occupant sensor are different for each manufacturers and
model and this provides a challenge to the maintenance and operation staff. To simplify
things, it is recommended that a copy of the calibration instructions be kept with the control
(inside the cover). Some manufacturers print instructions inside the cover.

The controls should be tested on a regular basis and when there is a reported problem, it
should be attended to quickly so that the teacher is not tempted to tamper with or disable the
control.

These controls are capable of achieving significant energy savings, but require the expertise
and attention of the maintenance and operation staff.
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Daylighting Controls Maintenance (Guideline ES7)

Keep a brief copy of the
instructions with the control
(e.g., inside the cover).

Test the controls on a
regular basis.

For complex control
systems, ensure staff
training.
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Daylighting controls are notorious for not working properly. When they are installed in new
buildings, a thorough and complete commissioning process is essential. After they have
been verified to work correctly through commissioning, they need to be tested and calibrated
on a regular basis.

There are two generic types of daylighting controls: open loop and closed loop. Open loop
controls are simpler to calibrate since they directly measure available daylight. They should
be oriented toward a window so that they are not influenced by illumination from the electric
lights. Closed loop systems, on the other hand, measure the combination of light from the
sky and from the electric lights. With closed loop systems, the light being measured is
influenced by the light being controlled.

Like occupant sensors the procedures for calibrating vary.

As part of the commissioning process for daylighting controls, make sure that the
maintenance and operation staff is properly trained on the procedures needed for proper
calibration and maintenance.
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Lighting Control Systems (Guideline ESS8)

Ensure proper system
commissioning.

Determine manufacturer contact
information and get manufacturer or
local representative to visit.

Obtain complete documentation and
spare parts.

Test the controls regularly.

Keep a brief user's manual with the
control (e.g., inside the cover).

For more complex timers, train staff
properly on maintenance procedures
and programming.

©2005 CHPS
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Like occupant sensors and daylight controls, time clocks should be periodically calibrated or
reset to meet the schools operating schedule. With schools being typically closed during the
summer and for extended times during the holidays, it is important to program time clocks to
account for the annual schedule of the school. Older electro-mechanical time clocks should
gradually be replaced by more modern electronic time clocks that have the advanced
features needed for complex school schedules.

23



Exit and Emergency Lighting Maintenance
(Guideline ES9)

Retrofit incandescent exit signs with LEDs.

If possible, retrofit fluorescent exit signs with LEDs, but
the energy use difference is not so significant.

Maintain emergency lighting by
testing periodically and replacing
failed components (batteries).

Recommend annual test of
performance under simulated
emergency.
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LEDs are the best technology for exit signs, as they are efficient and have extremely long
service lifes. Any incandescent exit signs should be replaced with LED signs as soon as it is
practical. Some schools may also have compact fluorescent exit signs, these can be
efficient, but should still be replace with LED signs on an extended schedule.



Photovoltaic Arrays (Guideline ES10)

Keep panels clean

Periodically check that both panels and inverter are
functioning to produce electricity at efficient levels.

Battery systems need
periodic maintenance if
used.
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Not many schools will have PV arrays but like all other electrical systems, these require

maintenance for energy efficiency and proper operation. For most systems, very little
maintenance is required, just periodic cleaning and system performance checks. If the
system has batteries (not very common with net metering rates), these will need to be

replaced periodically and this should be considered a disposable item that should be treated

as hazardous waste.
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General Electrical Maintenance (Guideline ES11)

Annual Maintenance
System survey, remove stored objects in the way.

Metering, load management, and energy management systems
test.

Emergency Generators per manufacturer’s direction

Emergency Inverters and Lighting Battery Systems per
manufacturer’s direction

Fire Alarm system complete test of signal and trouble circuits

Panelboard superficial cleaning and inspection.
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Not many schools will have PV arrays but like all other electrical systems, these require

maintenance for energy efficiency and proper operation. For most systems, very little
maintenance is required, just periodic cleaning and system performance checks. If the
system has batteries (not very common with net metering rates), these will need to be

replaced periodically and this should be considered a disposable item that should be treated

as hazardous waste.
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General Electrical Maintenance (Guideline ES11)

Periodic Maintenance (Maintenance and Testing
Contractor)

Medium voltage cable and system tests

Switchgear and transformer tests

Switchgear infrared scan and inspection of connections
Ground resistance

Full test of automatic transfer, load transfer, ground fault
and other major power systems.

Long term emergency power test.
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Not many schools will have PV arrays but like all other electrical systems, these require

maintenance for energy efficiency and proper operation. For most systems, very little
maintenance is required, just periodic cleaning and system performance checks. If the
system has batteries (not very common with net metering rates), these will need to be

replaced periodically and this should be considered a disposable item that should be treated

as hazardous waste.
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Summary of Benefits from Electrical Maintenance

Lower energy use by lighting and other systems

Access to subsidies and other resources of the
community

Better looking and performing lighting and other systems
More reliable long term performance

Help when things go wrong

© 2005 CHPS

28

28



CHPS
Electrical and Lighting Maintenance
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