
SD Region Residential Solar PV Potential Assessment

Methodology & Rational

It’s rather difficult, if not merely speculative, to discover the realistically truly feasible level of PV potential given the vast uncertainties & issues hindering the wide acceptance and penetration of PV technology and market. Therefore, our objective is to construct a simple yet intuitively sensible working model that allows its users to estimate the reasonable amount of PV potentials in the region with the flexibility to test a wide range of different assumptions to help us better understand the policy implications in pursuing our region’s aggressive renewable goals. 

The method we applied is as follows. We first separate the PV market into residential and non-residential segments given their different characteristics and influencing factors. At this stage, we focus our analysis on residential segment only, and defer the analysis on non-residential segments to a later date when SDREO’s completes the GIS project. The project is funded by DOE and targeted to high PV potential commercial rooftops. The residential segment is sub divided into occupied single and multi- family housing units by city within the San Diego region. For each sub segment, we then apply the assumed average unit PV system capacity size (in kW/unit) and the penetration rates (percentage of existing or new housing units
 eligible for PV installation) to the existing and projected new housing units to derive the estimates for PV capacity potential for current & future years for that sub segment, and to sum them up to derive the capacity estimate for each individual city within the region as well as for the whole region. 

Once we derived the PV capacity potential, we then applied the average capacity factor derived from the actual operational experience of existing large PV systems installed in the region to determine PV energy potential (kWh). Limited by the availability of well-recorded real-time operational data for large PV systems only in the region, we assumed that the annual average capacity factor for relatively large PV systems would be fairly close to that for small PV systems.

Assumptions, Results & Interpretations

In the residential segment, for every 1% of existing as well as new single and multi- family housing units that install PV systems at the current average size of 1.5kW/unit, the San Diego region has a potential of 14.8 MW from existing homes, 16.1MW from existing plus new homes built between now and 2010, and 17.3 MW from existing plus new homes built through 2020; of which, 6.9, 7.4, & 7.9 MW, respectively, are in the city of San Diego (Table 1). In another word, San Diego accounts for 46% of the residential PV potential from existing homes (Chart 2), and 42% of the growth potential between now and year 2020 (Chart 3), far ahead of any other city in the region (Chart 2 & 3) due to its comparably larger number of housing units. Roughly 2/3rd of the total residential PV potential are from single-family units, the rest from multi-family units (Chart 1) as there are almost twice as many single-family units as multi-family units.

Apply the annual average capacity factor of 17.6% derived from operational data of a group of relatively large commercial PV systems installed in the region (Chart 4), we estimate the region’s residential segment PV energy potential at 22.8, 24.7 and 26.5 GWh annually for existing, by year 2010 and 2020, respectively; of which, 10.6, 11.3 and 12.1 GWh annual energy potential exist in the City of San Diego (Table).

As discussed in the previous passages, the data can be segmented in different ways to help us gain insights on different factors. Various other values could be assigned to the parameters to test the sensitivity of the outputs.
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Capacity (kW)

Energy (kWh)

Area

Year

Year

2003



2010



2020



2003



2010



2020



Carlsbad

521

617

671

801,258

949,502

1,032,216

Chula Vista

950

1,128

1,192

1,461,354

1,734,222

1,832,367

Coronado

116

117

120

178,690

180,005

183,765

Del Mar

33

33

33

50,606

50,814

51,160

El Cajon

485

492

500

746,316

756,119

768,805

Encinitas

343

366

373

527,168

562,920

573,069

Escondido

615

646

666

945,327

992,704

1,023,428

Imperial Beach

135

139

152

207,615

213,312

233,426

La Mesa

359

364

366

551,364

559,137

563,450

Lemon Grove

126

129

134

194,329

198,965

206,392

National City

221

225

231

339,828

345,479

354,452

Oceanside

830

924

955

1,276,459

1,420,574

1,468,666

Poway

229

235

240

351,522

362,086

369,421

San Diego

6,883

7,396

7,895

10,584,394

11,373,566

12,139,603

San Marcos

250

331

342

383,768

509,200

526,522

Santee

241

247

266

370,598

380,055

409,140

Solana Beach

86

87

87

132,974

133,851

134,450

Vista

406

432

448

624,044

663,740

688,951

Unincorporated

2,010

2,184

2,581

3,091,066

3,358,052

3,969,249

Tot

14,839

16,092

17,252

22,818,681

24,744,303

26,528,532

Assumptions: 1% penetration, 1.5 kW per unit, and 17.6% annual average capacity factor.


[image: image2.emf]Chart 4: Average Hourly Capacity Factors by Month at Large PV Sites in San 
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[image: image3.emf]Chart 1: SD Region Residential PV Potential for Every 1% of Housing Units  
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[image: image4.emf]Chart 2: SD Region Residential PV Potential for Every 1% of Existing Housing 
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� The existing and forecast new housing units data is downloaded from SANDAG’s public website.
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