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The Appliance Doctor Production System (ADPS) is a complete residential air conditioning repair process
capable of achieving significant kWh savings. This savings can be obtained by repairing existing electric
cooling systems. Repairs focus on reducing duct leakage, correcting low air flow, and insuring proper
refrigerant charge.

The Appliance Doctor Pre-Production Test (ADPT) evaluated the ADPS in one community before full-
scale replication. This paper discusses the results of the pre-production test on 250 residential air
conditioners belonging to Pacific Gas and Electric Company customers in Fresno, California. The
effectiveness of all aspects of ADPS is assessed, including marketing, training, quality assurance, and
repairs. The program delivery mechanisms are judged for applicability to future large-scale programs.
Customer reactions to the program are reported, including both participants’ and nonparticipants’
attitudes, expectations, and preferences on incentives for the program, and their views on its strengths
and weaknesses. Thirty of the homes were submetered and data recorded at fifteen minute intervals. The
kWh savings and peak reduction was measured for these homes and is compared to a group of

nonparticipants.

Introduction

The 1991 Fresno Appliance Doctor Pre-Production Test is
one in a series of pilot projects investigating potential kWh
savings in homes. This test determined the savings
possible from air conditioning system repair. The Pre-
Production test was based on the results of the 1990
Fresno Appliance Doctor Pilot Project conducted by
Proctor Engineering Group (PEG) for Pacific Gas and
Electric Company (Proctor 1991; Proctor and Pernick
1992).

The 1990 project studied central air conditioners and gas
forced-air furnaces. That project indicated a potential
annual cooling savings of 24% and a potential coincident
peak reduction of approximately 690 watts per unit. It also
indicated a heating savings of 12%. These savings could
be accomplished by implementing a well-controlled
program that diagnosed and repaired duct leakage, air
flow, and refrigerant overcharge.

Beyond the problems in the house conditioning system
discovered in the 1990 project, there were major HVAC
infrastructure problems that could reduce or eliminate the
potential benefits of an air conditioner repair program.
The 1990 project and the 1989 heat pump study (Proctor
et al. 1990) found problems even in homes that were
recently serviced. These infrastructure problems called for
a systemic solution.

The Appliance Doctor Production System is a complete
residential air conditioning system repair process which
incorporates program management, training, and quality
assurance, as well as repairs to the air conditioning
system. This system is an outgrowth of quality assurance
processes designed for controlling furnace and air sealing
programs (Proctor 1984 and 1988; Proctor and Foster
1986). The Appliance Doctor Pre-Production Test
(ADPT) was a comprehensive test of ADPS on a test
group of 250 houses in Fresno, California.

Objectives

The objectives of the Fresno Appliance Doctor Pre-
Production Test were to:

(1) Evaluate the Appliance Doctor residential air
conditioner program in a random sample of houses.

(2) Verify the frequency with which problems identified
in the pilot project occurred. Verification took place
in both random and high bill complaint/high-use
homes.

(3) Test the complete system including marketing, train-

ing, quality assurance, and repairs on 250 residential
air conditioners.
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Test Methodology

The test consisted of attempting to apply the ADPS to 250
houses in the manner proposed for the larger 5,000 unit
program planned for the future. This included a functional
test of all elements of the system. The 250 test houses
were divided into two groups: normal AC customers, and
high bill complaint/high-use customers. Study participants
were randomly selected Pacific Gas & Electric customers
in these two categories. The project occurred in the spring
and summer of 1991 in Fresno, California. The submeter-
ing, pre-testing, and repairs occurred over a three-month
period.

ADM Associates conducted a two-phase study of the
ADPT. Phase One included interviews with 80 program
Participants and 139 Nonparticipants. Interviews were
conducted before any work was performed. Phase Two
included telephone interviews with 152 Participants after
work was performed (59 were interviewed in both
phases).

Initial System Design

The system design was comprised of contracting, market-
ing, training, diagnosis and repair, and quality assurance
components.

Contracting

In order to control cost and assure quality, a fixed-cost
performance contract was devised. This contract paid a
fixed fee of $375 to the contractor for every unit that met
the following criteria after repair: (1) no accessible
disconnected ducts, (2) air flow through the unit in excess
of 375 cubic feet per minute (cfm) per ton "wet coil,” (3)
units initially overcharged were properly charged. In
addition the contractor was required to meet a "fleet
average" duct leakage of less than 150 cfm. at 50 pa.
house pressure. Some exceptions to the air flow criteria
were included for units with very restrictive duct work to
avoid high cost repairs.

Marketing

Marketing was targeted to customers likely to have
problems. It was necessary to identify the customers most
in need of this service from information readily available
to the utility. For this purpose a calculation from existing
revenue meter readings was developed. The amount of
summer electricity use in excess of base use was
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calculated for all summer billing periods. The algorithm
used the daily use in the “swing months” (spring and fall)
to establish the base. This base was subtracted from the
total electrical use in the summer months. The calculation
of base use excluded unusual cases caused by extended
vacations etc. The resulting indicator of summer cooling
load was referred to as “summer swing”. The majority of
the units in this study were houses in the top quartile of
summer swing.

Ducts were repaired in every home. The cost to the
customer for this repair was $50. Repairs of low air flow
and excess refrigerant charge were made whenever needed
and cost the customer $15, and $25 respectively. The
complete service cost for each customer was not to exceed
$90.

Of the pool of households that met the high-use criteria,
5,000 were contacted through a direct mail piece that
stressed:

(1) The monetary value of repair to the customer: “A
$400 repair service for $90 or less.”

(2) The benefits of an efficiently operating system: “You
can cut summer electric bills by 10-15% and make
your air conditioner last longer.”

(3) The urgency of a quick response from the customer:
“We can accept only 250 participants. Participants
will be accepted on a first come, first-served basis so
return the attached form today.”

Telemarketing was initially planned to follow the direct
mail piece. However, response was so great that
telemarketing was not needed.

Training

Training was provided to three sets of individuals: the
contractor, the contractor’s AC technicians, and the
contractor’s duct sealing technicians. The AC technicians
were experienced AC service technicians. Training for
both sets of technicians lasted three days, with review,
inspection and feedback extending for the duration of the
project.

All technicians were trained to follow the step-by-step

“procedures of the program, and to understand and perform

the tests and repairs designated for their on-site work.
This initial training was the first part of an integrated
system of procedures and controls.


















