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Note: This mode is one of the main generalized technology in central biogas
supply program designed by Biogas Institute of Ministry of Agriculture.
Bl 1ZiEH
Fig.1 Technique process chart

Fz1 TEMEILERAERE
Table 1 Technology indicators of biogas plants of variousscales
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‘ %[t o NI N ; NN .
e LTSI pynm g Ts s Pimesei g DIMECURL o ne mekme v
PR J5i) - . - Daily average . o .
Supply q . Average daily TS content of Daily biogas  Average daily heatin Volumetricgas ~ #&f! Biogas  Volume of
scale/ Nee amo_urt 0 feed raw production/ gas supply/ caaci g/ production rate/ fermentation unit gas storage
rzag"%rﬁtgeﬂgng‘: quantity/(t-dY)  material/% (mid™ (m3d™) ( rﬁ3l d.t%; (m*m3.d?) volume/m® tank/m®
meter)/(t-d %)
100 2.53 8 8 190 130 60 0.95 200 100
200 5.1 16 8 380 260 120 0.95 400 200
300 7.33 23 8 550 390 160 11 500 300
500 11.7 36.7 8 880 650 230 11 800 450
800 19.2 60 8 1440 1040 400 111 1300 800
1000 24 75 8 1800 1300 500 113 1600 1000
1200 28.8 90 8 2160 1560 600 1.2 1800 1200
1500 384 120 8 2880 2000 880 1.2 2400 1500

TE: Bl AR A RE VIR SE T RERTH T I AR R LR B S H U AL

Note: Data source Chengdu energy environmental engineering design of the calendar year of biogas engineering design parameters.
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Table 2 Investments on various scales of construction
S B R H =S % e gn e
L e wgry  LPEEME gy Average Daily gas HES O
Supply scale/ Construction Construction Ut Other Preparatory construction production Da_lly gas supply
P investment/Jj 7¢ project cost construction cost investment/ investment/ investme nt_/l

costs 07 7617 07 75-m>d) (Jizem=d™)
100 179.13 159.06 13.18 6.89 1.79 0.94 1.38
200 233.33 206.38 17.02 8.94 1.17 0.61 0.9
300 313.56 278.63 22.87 12.06 1.05 0.57 0.8
500 463.42 42531 33.79 17.82 0.93 0.53 0.71
800 661.43 588.18 47.81 25.44 0.83 0.46 0.64
1000 785.39 698.6 56.59 30.21 0.79 0.44 0.61
1200 953.86 848.37 68.8 36.69 0.79 0.44 0.61
1500 1181.96 1051.93 84.57 0.79 0.41 0.59

T R PR B AOAS AR BRI ST LR Bk T D AR S LR e vk S 4 2.

Note: Data source Chengdu energy environmental engineering design of the calendar year of biogas engineering design parameters.
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Fig.2 Initial investment on biogas plants of various scale
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Table 3 Operation cost estimates of biogas plants of various scale on farms JITG
gromp KR g B ATs I s g mmm SRS pemowk maok
Supply Charge Electricity ~ Desulfurization Labor Ann_ua! Financial  Management  Sales Tota_l Opportunity Total
scale/ F* for fees agent cost depreciation expense expense charge operating cost of capital cost
water expense expenses
100 0.11 11 0.69 2.4 9.41 0.29 0.29 0.29 15.54 12.62 28.16
200 0.11 1.31 1.39 4.8 12.84 0.44 0.44 0.44 23.24 16.43 39.67
300 0.15 1.53 2.01 4.8 175 0.56 0.56 0.56 29.69 22.28 51.97
500 0.18 1.75 3.21 7.2 25.94 0.83 0.83 0.83 43.84 32.64 76.48
800 0.18 2.63 5.26 72 37.31 1.14 1.14 1.14 60.43 46.95 107.38
1000 0.22 2.85 6.57 9.6 44.35 1.38 1.38 1.38 72.99 55.77 128.76
1200 0.22 3.07 7.88 9.6 54.21 1.63 1.63 1.63 86.44 67.33 153.77
1500 0.26 3.72 10.51 12 67.12 2.04 2.04 2.04 107.9 83.47 191.37

e R A R F AT A R YRS TR BT BT DDAV S AR SO B 8, K N SR R H s A e S A 5
Note: Data source Chengdu energy environmental engineering design of the calendar year of biogas engineering design parameters. And estimation of daily operation

data of domestic farm biogas project.
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Table 4 Cost of biogas supply of various scales of plants per unit

(e A 5 e ok AL A PR A A
Supply scale//” Variable cost/Jj Jt Fixed cost/Ji Jt Total cost/Jj Jt Unit variable Unit fixed cost/ Unit cost/(7t-m®)

pRly It L It cost/(7t-m*) (em?) Jt
100 6.13 22.03 28.16 1.29 4.64 5.93
200 10.4 29.27 39.67 11 3.08 4.18
300 12.19 39.78 51.97 0.86 2.79 3.65
500 17.9 58.58 76.48 0.75 247 3.22
800 23.12 84.26 107.38 0.61 222 2.83
1000 28.64 100.12 128.76 0.6 211 271
1200 32.23 121.54 153.77 0.57 213 2.7
1500 40.78 150.59 191.37 0.56 2.06 2.62
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Table 5 Subsidy prices of biogas plants supplying biogas for
different number of houses

B P RA A AU 4

Supply scale//” S.uppl)icos_g . Bloggs 3 -SUbidy 3

price/(Jt-m”) price/(Jt-m™) price/(Jt-m”)
100 5.93 1.2 4.73
200 4.18 1.2 2.98
300 3.65 1.2 2.45
500 3.22 12 2.02
800 2.83 12 1.63
1000 271 12 151
1200 2.7 1.2 15
1500 2.62 1.2 1.42
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Analysis of subsidy for biogas plants’ commercialized concentrated biogas
supply on breeding farms

Wu Jin*, Min Shijie?, Zhu Lizhi®, Cheng Jingsi, Li Qian', Deng Liangwei, Lei Yunhui', Zhang Min**
(1. Biogas Institute of Ministry of Agriculture, Chengdu 610041, China; 2. Long QuanYi District Adiministration of Human Resources and
Social Security, Chengdu 610199, China; 3. Institute of Agricultural Economics and Development, CAAS, Beijing 100081)

Abstract: The high construction cost of biogas project on China’s breeding farms and the low direct economic effect severely impede
the commercialization of concentrated biogas supply. At present, there are no feasible subsidy policies such as subsidy for raw
materials and end product or tax reduction despite the fact that subsidy is the effective way for biogas project investment and
operation. A number of Chinese scholars study the successful experience of German biogas product subsidy which can improve profit,
and propose changing the existing subsidy method and adding the subsidy content. Yet there are few researches focusing on
calculating the price subsidy standard for biogas project end product. Some scholars propose the subsidy from the perspective of
external effectiveness of biogas projects, which is however infeasible because of the difficulty of quantifying social and
environmental effect of applying biogas projects. By the method of cost pricing, this article analyzes construction cost, operation cost,
and opportunity cost of biogas projects of various sizes. The advantage of this analysis is the convenience of collecting cost data and
the feasibility. When the biogas project supplies for 100 households, per capita investment is 17900 yuan/household, and when the
biogas project supplies for 1 500 households, per capita investment reaches 4 100 yuan/household. According to the U-shaped curve
of average cost, when supplying for more than 800 households, the concentrated biogas supply project is the optimum. This indicates
that the concentrated biogas supply projects comply with the rule that the cost decreases when the project size goes up. By analyzing
biogas supply cost, it is found that the change range falls into 3 different stages. When supplying for less than 200 households, the
cost decreases at a sharp rate with the expansion of size. When supplying for 200-800 households, the cost goes down at a slower rate.
And when supplying for more than 800 households, especially 1 000 households, the biogas supply cost curve approaches a line,
demonstrating that it reaches the optimum point of biogas supply size. Thus, a subsidy price is calculated based on sugply cost:
subsidy price is 4.73 yuan/m® when supplying for 100 households; 2.98 yuan/m® for 200 households; 1.63 yuan/m® for 800
households; 1.51 yuan/m®for 1000 households; and 1.42 yuan/m*for 1 500 households. By this way, this article estimates the supply
cost of biogas projects with various supply scales, and calculates a subsidy criterion for biogas projects with varied biogas supply
scales on breeding farms. Small supply capacity requires high subsidy cost, whereas large supply capacity requires low subsidy.
Consequently, a subsidy criterion is put forward and a subsidy method is suggested: A combination of enhancing the government
subsidy before the project and the subsidy for the users. This subsidy criterion provides the advice for the government, which is
beneficial to motivating enterprises to establish the profit earning model of concentrated supply of biogas project and improving the
commercial and sustainable operation of concentrated biogas supply projects. Therefore, it has important meaning for the appropriate
upgrading of biogas projects of breeding farms.

Keywords: biogas; engineering; cost benefit analysis; commercialization; management and maintenance; biogas supply subsidy



