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Situation end 2005

Agricultural Biogas Industrial Biogas
Plants Plants

Operating Quantity (unit) 3,556 208
Digester Volume ( m3) 1,005,600 718,500
Waste Treatment Amount 87,109,400 35,710,000
Biogas Output ( m3 ) 229,851,100 111,291,300
Biogas Supply to 131,981,500 6,384,700
Households ( household )
Biogas Power Generation 8,726,228 31,721,317
(KW h)
Installed Capacity ( MW ) 6.699 12.5
( Commercial fertilizer (t) 3,031,000 1,499,100

Commercial animal feed (t) 37,800 722,600
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Total

3,764

1,724,100

122,820,000

341,142,400

138,366,200

40,447,545

19.199

4,530,100

760,400
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Large and I\/Iedlum Size Biogas Plants .
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Large scale biogas plant: fermentation capacity of 500m3
Medium size biogas plant: fermentation capacity between

300 to 500m3
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Large - medium agro-biogas plants
Number of Total Volume Waste Treated Biogas Yield
FElEEE (m°) (Mio tonnes) (Mio m®)
2001 1359 639,200 34.039 168.69
2003 2355 882,900 58.01 183.9243
2004 2671 1,094,300 719 176.1892
2005 3764 1,724,100 122.82 341.1424
2006 4000 1,900,000 130 362.5
(estimated)
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Biogas Plants: Resource Generation and
Environmental Protection
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e Biogas Plants for medium and large livestock manure treatment
* Biogas Plants for food processing wastewater treatment

* Biogas Plants for other organic waste treatment
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Energy and ecological approach?
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Energy Approach GZF#& =
This option prevents releasing animal waste to surface water bodies.

X AR B IR R F DY BEIKERE.

After treatment of the semisolid or liquid animal wastes in a biogas digester, the
effluent (liquid, centrifuged or dried) is applied as bio-fertilizer for food production
farms in the vicinity of the biogas plant.

BB EES RSN NEZWLES 5 SRR, BOBRART
BER ) ERNEYRERATHIEN KT,

This model has significant economic benefit while realizing a zero emission target
of the organic waste treatment.

XAEXEEREFNALFTNE , ANEN T EBNEFWLENZTHEM.

But it fits only in locations where sufficient agriculture lands, fish ponds or
productive lagoons for further post-treatment are available.
BEXxMEXNRNEATEAREB KA., &FFEFHEHANERTH —FELENM
X

Biogas output is higher compared to the second described environmental
optimized approach.

BEE MR MR ERN AL HBRTERE,
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Energy and ecological approach?

e Environmental Approach 2A5#& =t

° After initial separation of liquid and solid wastes, the liquid part is sent to the
anaerobic treatment and aerobic post-treatment to accomplish with the national
standards for waste water effluent discharge at least for irrigation purposes.
EHNFZERSBEZE , REBIERELENFRELAE , UAEIERERRE
Ba BB T ER.

° The solid parts are marketed as organic fertilizer after separate digestion, yeast
fermentation, composting or drying.

B ELS s EHL. BExE, R TRZERANEIE,

° The cost of installation and operation is higher.
HEZRZNETRARS.

° The biogas output is lower than for the previous described energy optimized
approach due to separation and the necessity for two process lines for liquid and
solids.
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Renewable Energy Law

—
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Approved by the 14th Meting of Standing Committee of People’s
Congress on Feb. 28 and has been put into action since Jan. 1, 2006.

18 HNBESRME R ; Increase energy supply
WERERLE M ; Improve energy supply structure
RFEEBEIRZ £ ; Enhance energy security

{RIFIREE,, Protect environment
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Renewable Energy Law
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Knowledge and technology of Renewable Energy
should be included in the education;

Renewable Energy electricity generation IS
encouraged.
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Relevant Laws and Regulations

o W%%i’?%’é%iﬁ B)Ii;f:? ;lli Law on the Prevention and
Control of Environmental Pollution by Solid Waste
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ﬂ;iﬁﬁ%d 52 Environmental Protection Law

7}(5‘%%’,&@5‘5&‘ /25 Prevention and Control of Water Pollution

ZEJJz‘}iE Agriculture Law

E é’] BERE Energy Conservation Law

&MS‘UR#&T‘&E Popularization of Agricultural Technology
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Provincial Acts
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Hunan, Sichuan, Zhejiang, Anhui, Guangxi, Gansu, and
Heilongjiang provinces launched regulations and policies for
rural and renewable energy promotion, emphasizing on large
and medium biogas plants application.
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Standards

2B TR T YD HE AT A

Discharge standard of pollutants for
livestock and poultry breeding

GB 18596-2001

B IKER S BT A

Integrated wastewater discharge standard

GB 8978-1996
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Standards for irrigation water quality
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Large and Medium Biogas Plants in Rural Biogas

Development
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The Central Government put large funding for Large and Medium
Biogas Plants promotion especially for livestock farms. In 2006 the
State Funding for Rural Biogas Development has increased to 2.5B
Yuan from 1 B Yuan before 2005. 200 M Yuan is used specially for
Large and Medium Biogas Plant construction.
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UNDP/GEF project: Hangzhou Dengta farm
UNDP/GEF 11 B :fn Dengta &K1z

+ REEEH :  Q=3000t/d 6000m3 UASB
« BRFE Biogas production: 8500m3/d,
+« SBRHATHIF Biogas is used for boiler,.




UNDP/GEF project: Hangzhou Dengta farm
UNDP/GEF I B :fn Dengta &K1z
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Hangzhou Design Institute of Energy & Environmental Engineering




Biogas projects In Yixing pig farm

Yixing ¥ RBSTH

LI EE Q=100t/d;
800m3 CSTR

BSFE  Biogas
production: 500m3/d

BS AT & ®E Biogas for

generator
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UNDP/GEF project: Hangzhou Tianyua
farm UNDP/GEF I B : /i Tianyuanik:

 + WEEEENQ=1200t/d

¢+ 2000m3 CSTR
{,ﬁ - . BRFE
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+ Biogas production:
2000m3/d

+ AR AT Biogas
for boiler




Biogas system Fujingda Farm in Zhejiang
$85TFujingda KIZHBRRE

2N HLER B
4N300m3

2 digesters of
300 m3



Biogas system Hangzhou Fushan
farm

Fushan RizHBES[ RS
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Rb IR EE Q=90t/d 700m3 UASB
BRTE Biogas production: 600m3/d
ABS AT =4% Biogas is used for cooking
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Biogas system Xinhuo Dairy Farm in Shanghai

‘-_ 6N450m3YH LR+ IE R 7=
| 6 digesters of 450m3
+ Fertilizer business




UNDP/GEFI H : b3 Shunyi X%

UNDP/GEF project: Beljing Shunyi farm
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Q=600t/d

2400m3 UASB

BEFFE

Biogas production:
2000m3/d

BERET®IF

Biogas for boiler
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Biogas system Beilangzhong Pig Farm Beijing

10000k 3%
10,000 pigs

2 X 600 m3 USR
42 k\Nel-insti;_ll_
200N EZ T

240 families are
cooking




Biogas system Gansu Holstein Cow Breeding

Centre

HifHolstein i4Fr5EH
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26003K 15 4
2600 dairy cows

2 x 600 m3 UASB
2 X 96 KW, .inctal
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Biogas plant for wastewater from Mianzhu Distillery

MianzhuBRiE] AT RKAGEWASRS
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20,000 m3
biogas /d
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Biogas plant for starch wastewater
Zhucheng Starch Joint-Stock Co. in Shandor
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New dry fermentation pilot project in Beijing Daxin

L FERNAFE T AR EEH A0 E

— e Biogas output:100M3/d

o ARFEHFXI00M3

e Solid waste treated: 4t/d

o [ElREFYIAERE N AM/R

e Organic fertilizer
production:1.5t/d

BHBAE8EN:1.5M/K



Biogas using industrial appliances
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Number of large and medium farms seee
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— potential customers for biogas -
il N = 0 3 B= ®
KHBERG-BARIENBERAFRE
Total of PCC farms Large PCC farms
Type of Number of Faeces Urine Number of | Number Faeces Urine
animal animals (Mio t per (Mio t large PCC of (Mio t (Mio t
(Mio) year) per farms animals per per
year) (Mio) year) year)
Pig 233.9409" 139.4288 | 230.0575 5254 39.6714" | 23.6442 | 39.0129
Cow 5.8212° 57.3681 | 25.4969 1485 0.8505° | 8.3814 | 3.7251
Cattle 15.2273" 355.7097 | 183.4128 1485 1.3802" | 32.2415 | 16.6245
Layer 1419.5547"° 62.1765 0.00 593 49.2025° | 2.1551 0.00
Chicken | 4122.7354" | 64.3147 0.00 1715 6.07604" | 947.86 0.00
Total 5797.2795 67899.78 | 438.9673 10532 698.7088 | 7590.07 | 59.3624
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Employment and number of institutions and

companies working in the biogas sector
==

/
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Administration R&D Promotion | Constructor Service
2001 11202 19130 20334 32514 18312
2003 13078 13000 26082 23351 15654
2004 12247 19800 26404 19412 15148
2005 14812 15130 29749 21660 14350

Administration R&D Promotion Constructor Service
2001 3786 1530 6815 1709 3038
2003 3693 1360 8535 1392 2501
2004 3604 2660 8957 1128 2240
2005 3915 1260 9584 1137 2189

%

Employment
BT

Institutions &
companies
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Technical, policy and financial issues - need to
be solved

AR, BERMM 0 FE-E8 B EERER
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Lack of standardization in design and construction of medium
and large scale anaerobic d}gestlon systems.

FEREREHCRNIRITNESE LEBRZ IR ;

Inappropriate separation, control, mixing and handling
equipment; . .
TEENTE. 24, BEEMLERE ;

Limited application of lessons learned locally and limited
?é:%Jalntance with international best practices.

LERAZRTE , TRAZBEEREH ;

The sector lacks transparency, with design institutions owning
different levels of technology, and a low level of project
information sharin%).% . _
ZIEHNERERY  HRENVFERATEKENEAR , IBAEER
HEKFE ;



Technical, policy and financial issues - need to
be solved

AR, BERMM 0 FE-E8 B EERER

e Uneven enforcement of existing environmental regulations.

MAREEHNNNITHER S ;

e Stricter enforcement of environmental regulations is obliging many
industries to invest in waste treatment processes or face being
closed down. In this context, anaerobic digesters producing
valuable biogas represent the chance for industry to turn an
environmental obligation into a business orppqr_tunit?/. _
BEF DA A= BRTHEEN , UMERFTKOEETIL, i
FE, REHEFEFBREGNENSER T E.

e Lack of familiarity with biogas investments amongst the financial

community. .
EM S FBRZ BB BB EHA
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Large-scale biogas Investments are feasible

REASFERYRA =R AI{THY

e 20% of financially sound firms in the large-scale livestock and
agro-industrial sectors are able to finance such investments
themselves and see these investments as a necessary and
acceptable cost of domg busmess

20%75 REFEHIFEHRITRR

e The potential IS still used as less than 10%.
ERBSHN DT 10%

e Private investors has increasing opportunities to enter the
Chinese biogas market, as advanced environmental standards
will force medium and large scale livestock farms to invest in
environmental technology

IARBTEEFEES ﬁ% # AP0,
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Pictures used from:

ADB - Asian Development Bank

BIOMA - Biogas Institute of Ministry of Agriculture

BRTC - Biogas Research and Training Centre for Asia and Pacific
CAREI - Chinese Association of Rural Energy Industry

CREED - China Rural Energy Enterprise Development (UNEP)
CREIA - China Renewable Energy Industries Association

HEEEC - Hangzhou Energy and Environmental Engineering
Company

IBBK - International Biogas and Bioenergy Competence Centre
Germany

IEEP - Institute of Energy and Environmental Protection (CAAE)
MOA - Chinese Ministry of Agriculture
RRL - Renewable Resource Laboratory (CAU)
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