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Abstract: Scientific and reasonable evaluation of potential photovoltaic (PV) electricity generation needs to be quantified and
combined with application for it to be useful for the creation of government policy and enterprise investment decisions. Using
Shanxi Province as an example, and focusing on PV availability hours, technical PV capacity, land utilization rate and theoretical
electricity generation, and considering geographical constraints, this paper establishes a method to evaluate PV electricity
generation potential using spatial statistics and analysis. The results show that the conditions of PV electricity generation in central
and northern of Shanxi are better than in other areas in the province, and the PV availability hours of these places are equal or
better than the actual PV generation hours in Shanxi of recent years. The results also showed the land utilization rate of PV in the
Shanxi is generally between 3% and 9%, and the macro site requires careful selection in hilly areas. We found that the northern
region of Shanxi has great potential for PV electricity generation and if fully utilized, the annual electricity generation could reach
1.2 times the total power consumption of the Shanxi in 2017.
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Fig. 1 Solar energy resources of PV power generation in Shanxi Province (Figure a is the total annual radiation of the
horizontal plane, and Figure b is the annual equivalent utilization hours)
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Table 4 The annual equivalent utilization hours of PV
power generation in Shanxi Province

2R =2\ BK T
P T 1410 1576 1492
KA 1378 1574 1491
T 1291 1506 1417
FR R T 1278 1414 1361
SE i) 1204 1444 1337
KJg T 1251 1406 1325
Hrh 1178 1385 1301
KifT 1187 1347 1259
Er kT 1143 1317 1242
i % 7 1111 1316 1211
B3 1117 1234 1167

HUIEE I ATF R RCR, R AR, L7 6k
R AL 2 E) 4 A 0 B 2 s, BB AR TR
AR E . AT LB B, K4 X 547
RSN EEL0 MWKMP LR, B2, kAT
ey AEl. FHRLFELXARGIFRFM, KEAZ
o Ve, RIEZHL. G EHL. B
iy kb X R Ry 22 A T M, B o7 T AR B i 25 L B — AR AE
5 MW/Km’BAF, HA A E5~10 MW/Km®, &
s by, PR R — M, AT R A EE
FE Ol 7 A Tk 7 A B IX “AEPkamiE” . BhiER



82

]
= $ =‘-v

SR
dvances in Met S&T

iR
MW/km?
0
0~5
5~10

0 25 50 100 150 200
km 10~45

E2 BRI EERTHE
Fig. 2 Spatial distribution of theoretical installed capacity

HHHER AT IR
oA T EH R EE RN R L
PRI ARG R, ATE R T X SRk
SN, 5 BT A TR R B P
BIRAH R, NEIRIENLERE, &0 A2 R E R
%, M. BE. Ik FAIRRKR, BHigEiE
HfERl =, FHR. E3. KNEHERE =M. B&EM
BRI R B R E T R AR S, R AR
K, \NRIHERKE, & LR HREREERNK,
1E3%~9%, H o R HRE &AM &
2oy KB KFEL W, 7E6%LL L NZ
My, FIFAREE, N8.2%, izl LAAHNTFIH K&
A E, FIHRRMK, ~3.9%, XWENE T (74
£5 ILIAAEHEERNER THF AR

Table 5 The theoretical installed capacity and land
availability of PV power generation in Shanxi Province
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Fig. 3 Potential of PV power generation in Shanxi Province
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Table 6 The potential PV power generation in Shanxi
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