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Baseline Study on Biogas Plant Performance in China
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Short Description of the Project

It H i

The German Technical Cooperation (GTZ) is implementing the ‘SINO-GERMAN Project
for Optimization of Biomass Utilization’, together with the Foreign Economic
Cooperation Center (FECC) of the China Ministry of Agriculture (MOA).
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The aim is to provide Technical Assistance (TA) and to support the set up of about 110
middle and large scale biogas plants (MLBGPs) financed with a sector loan provided by
Asian Development Bank (ADB), mainly at large scale animal husbandries and agro-
industries in 4 selected provinces. Further, the project aims to support some selected
projects as “best practice” demonstration projects under the aspect of renewable
energy utilization, greenhouse gas mitigation and other environmental and socio-
economic benefits. The support is extended to other potential biogas project developers
in ‘non-ADB provinces’ with the intention to cooperate in terms of technology transfer
and PPP in the field of advanced large scale biogas technology.
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Baseline Study
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A Baseline Study on biogas plant performance in China is carried out as integral part of
the ‘SINO-GERMAN Biomass Utilization Project’ of GTZ and FECC/MOA. The purpose is
to analyze the performance of up to 12 large scale biogas plants in China.
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Investigations of this type and scope have not been made in China before and cannot be
provided by the regular laboratory services (even in Europe this kind of analysis is rather
new) and experts involved in recently conducted, similar research in Germany will
provide first hand information and interpretation.
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In particular, plants differing in feedstock, technology and region will be analyzed and
the results compared with recent findings from (mainly) German plants. The study will
mainly focus on the biochemical and microbiological fermenter conditions (about 20
parameters) and plant operation characteristics.
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The results will be used to: %) #7 45 S ¥ 4% H T

(i) Advise the analyzed plants (plant operators) how to better run their own
digesters or which parameters might be critical to achieve better performance in
future operation (for example accumulation of toxic substances, under- or over
loading);
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(ii) Compile the field data and all data provided by the involved provinces and
projects to issue an anonymized final Baseline Study Report. The report shall
provide a thorough analysis of the state of biogas plant operation in China and a
comparison to ‘international best practice’.
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Lessons learned and conclusion drawn will be considered in the future plants design and
in developing the training curricula for plant operators and plant designers in future
trainings of the project. They shall further be reflected in standards and guidelines for
large scale biogas plants, e.g. in the China Biogas Handbook, which is to be developed
within the project.
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Baseline Study Training Measure /322 152 551l

A training measure for the analyzing laboratories will be held before the on-site
measurements are carried out. The title of the training will be
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‘Training for on-site measurements for performance evaluation of middle and large
scale biogas plants in China’
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The training will be held on 18" and 19" of Mai in Beijing for app. 6 teams, each app. 2
people at Chinese Agricultural University. The number of teams depends on the number
of projects analyzed, but it is also seen under the training aspect - therefore the project
wants to involve as many key laboratories as considered relevant. The estimated 14-18
participants will be instructed how to analyze the parameters relevant to evaluate the
performance of a biogas plant. The study teams will further be advised in which format
the field and laboratory analysis data has to be delivered for further processing and
compilation.
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Plant Evaluation T.J 3P4

The following information/parameter will be assessed / analyzed at each site during two
11-days sessions, one in warm (May/June) and one in cold season
(November/December).
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On-site assessment of project design and operation mode / I B #% i+ 5817 RN
PPA:

(In cooperation with the project owner, the project designer, the domestic consultants
and the local rural energy office)/ (LS50 HV 1, i H el #1070, 5 P71 #1245
HAHT BESF P I E S 1D

* Design, capacity and actual steps of processing and specification of main
equipment
T&wh, Hy 7 Re ) MsEpr 2B, F2Ew& il
* Set and current process features such as throughput capacity, hydraulic
retention time (HRT), specific organic loading rate, fermenter productivity
PEMIAT L2280, Hr-aeds, AKIE@EnE. A, %,
* Current process monitoring
WA T2
* Use of biogas and digester effluent
WA WEAEE R
* Energy consumption
REVHAE
* Emissions (gaseous, liquid, solid, noise)

FFC U, WA, AR, R
On-site process related measurements (the bold parameters will be measured by the
German experts) /Bl LEZMRNE (BAEHosSHEKHEEERNE)

(In cooperation and as advised by the German experts)/ (512 [#HZ 5T EL1E, F#4
JEMNTHIE XA AT

. Input / output (feedstock/digester effluent): quantity (t/d) and dry matter (105°C)
for a simple mass balance
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R CRIBSCRYEBHE) « & (/R , T¥i&H (105°0)

) Fermenter conditions: timelines of fermenter temperature, pH and NH3, random
monitoring of buffer capacity, salinity, volatile fatty acids (VFA titration)
RIFHENZAF: RIEEERE, pH, NHs, ZErh7Re, shEE, K1 TR

G VD

J Biogas: timeline of quantity generated (m?), random monitoring of CH4 content
and H,S concentrations before and after desulphurization (if applicable),
indicative investigations of biogas leakages
A PPAE (m®) BT E S A A SR R P (&
RO A A

Lab measurements / 325 = | 52

. Input / output (feedstock/digester effluent): organic dry matter (ODM, 550°C
ignition loss), biogas generation potential (50 days standard incubation test)
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. Fermenter conditions: VFA (GC or HPLC), trace elements (ICP)
RIEGEN A R MERRIDTIR RO Bl s A i) Tl cs (cp
O

The German experts will provide the required instructions how to collect information
and how to measure the required parameters to the Chinese study teams during a two
days training at CAU Beijing and during the first two days of the on-site evaluation of
each project. The expert will provide guidance for the Chinese study teams how to carry
out the required measurements and how to treat the samples. The experts will also
perform own measurements, e.g. those necessary for quality assurance. Further, the
experts will request further data necessary for the Baseline Study from the project
owner and from the domestic experts to for an overall flow description of the plant and
a description of technical plant layout. A Chinese biogas expert from the project team
will be present for English-Chinese translation.
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Domestic experts on national (2) and provincial (4) level will be involved. The domestic
experts will work in close cooperation with the international and domestic teams and
provide assistance on the detailed activities and approaches of the Baseline Study.
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Baseline Study Workshop
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As final activity of the Baseline Study, a workshop for the biogas plants and other
stakeholders concerned (provincial PIUs and the design institutes) will be carried out in Beijing
to present the findings and discuss the Draft Final Report. The preliminary title of the workshop
held around March 2011 is:

‘Workshop on the performance of middle and large scale biogas plants in China’

RER AL AG, WA SR CEYIH AT AL BT AL eIt 28474 il
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For the workshop, the German expert Dr. Clemens will come to Beijing. He will present the
results, the analysis and his conclusions. All involved stakeholders will be invited to give their
advice and comments to the experts’ work and the Baseline Study in general. The project
owners will be advised how to better run their own digesters or which parameters might
be critical to achieve better performance in future operation (for example accumulation
of toxic substances, under- or over loading). The design institutes may gain substantial
understanding about how to achieve better results in plant performance. The provincial
PIUs may receive important input for their work to support the projects and to design a
framework suitable for the special requirements of biogas utilization.

F8H LK Clemens T -LJm I it 3. bt th RO A SR, ARl i, FrfA
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The results from the workshop will be used by Dr. Clemens will be used to improve the
Final Report of the Baseline Study (end of March 2011).

Clemens [HAREER FWFHA 23 (0 BCR HT T ik RE 2 ] & i 4R (2011 4F 3 /]
JEE)
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Progress of the Baseline Study (as of May 16th, 2010)

HLREHREREI (BE 201055 A 16 H)

The Training of the Baseline Study will be held on May 18" and 19". Schedule, materials,
facilities are prepared for the two days. 6 Chinese biogas laboratories will participate in the
Baseline Study, (a list of which is shown below). Each of them will send at least two people (Lab
Teams 1-6) to the Baseline Study Training. They will be advised in a two day training measure by
two German experts, Dr. Clemens and Dipl.-Ing. Hafermann from Gewitra Company, who where
recently involved in this kind of Study in Germany. A biogas plant in the vicinity of Beijing was
confirmed to be visited for the on-site part of the training measure.

KRTRELHEMRIAE 5 H 18, 19 HZ¥T. HIE, MR AAHE &R AT W H N HES
2, NP EVEASER ER S 52 EEES) T, (W) o BRI A
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The first session of the Baseline Study will begin directly after the Training on May 20". 11
projects in 7 different provinces were confirmed as Study sites and will be visited and analyzed
for 11 days each between May 20™ and June 25". 4 Provincial Experts were selected to join the
Chinese Teams in the study. The schedule is finished and the trips are prepared right now. The
two German experts (see above) will guide the Teams in the first session of the Baseline Study.

Frillz e, HELRMAERAE 5 H 20 Hotda. H2le H 25 H, WIFERIAKXT 7 ANEE G311
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Participating Biogas Laboratories I 1 SE 5 =635

1.

CAU (China Agriculture University) "1 [E VK%, ridong@cau.edu.cn

ZJU (Zhejiang University) College of Biosystems Engineering #i7L K%, mehrdad
adl@zju.edu.cn; kesheng@zju.edu.cn

NCEPU (North China Electric Power University) #£1b HE JJ K %% dongcq@ncepu.edu.cn;
zhengzm@ncepu.edu.cn

ICEEE (Institute of Clean Energy and Environmental Engineering of Shenyang, Biogas lab)
TR B LR KA s B 5 PR TR B, VUSR5, rdlee@163.com

BIOMA (Chengdu Biogas Institute of MOA), 4\ ¥ 58 H S F 5 BT
brtcyanli@yahoo.com.cn

UST (University of Science and Technology Beijing, Dept. Environmental Engineering), 1t
TR K 2# RS T FE & zifulee@yahoo.com.cn
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Baseline Study Project Sites 3 H %)%

Project Name Operation Feedstock tly Technology Designer Comments,
T H £ BATHENR | KEERE e /4 RETZ wit Ty Willingness
348
Zhaozhou Since 2007, | 3000 f- 36,500 Horizontal CSPFR, Hainan Hua Fu ADB province,
Zhuangda, Operation cattle 2,000 m? side mounted | Environmental cold climate
Heilongjiang over 3 years | manure mixtures, 1# 7] 4= V& T Engineering WATE Yy, FE
HRITZENE | 2007 4F 32 | collection HEI SN 7%, 2000 Co., Ltd A HLX
KA T 1T, it e g 3000 m, e AR | Depends on
AR DL e THEREAWRLE | Piv BT
HCPF PIU
OK
HE
Jiamusi Since 2009 10,000 f- 40,000 1200 m® CSTR Huimin ADB province
Suburb Operation pigs 800-1000 m3 biogas / Industrial Co., WATE
Wanbao, 2009 4F iz | manure day Ltd. OK
Heilongjiang | 47 W%, 1200 7. J5 CSTR T HRENAR | FIE
FEAWTTTRBIX 10000 k7 2, BFRA800- AT
PIEE RPN it 1000 7. 77
A TR
Tieling Hongfu | Operation dairy cattle | 7,000 CSTR, top mounted Liaoning CSTR,
Liaoning almost 2 manure (operated below | mixer, 2000 m? Beifang operated
T RRIE 7245 | years. Just PILTEeE capacity) 2000 m>CSTR, TH & #i T adey under design
R T stop, will SEREITIRT | #. capacity
restart in e BRI T it
June. He
AT
A, I
{5 1kiz
it NH
(R=ERN
BT .
Sanyuan 6 months Dairy cattle | 10,950 t/yr TS CSTR 1350 m’ biogas / HEEE Monitoring by
Derenwu manure 18% d, 120 KW installed HURE Beijing Univ.
(Lvhe) Beijing g 10,950 lifi /4, capacity, since 2009 of S&T.
Jba = et TH) R & CSTR T.&, 1350m3 IEAE AR
% (ZAa) 18% HEA =5, JelE F R A7 )
SRR 120 T-FL, 2009
817
Beixu Since 2006, | 100,000 f- 100,000 1600 m’ UASB (for Henan ADB province
Henan Operation pigs wastewater + liquid phase) Dacheng WATE
WAL TEA | over 4 years | manure manure 1600 m> UASB (4bFE Environmental
TR 2006 4 iz 35, AR Protection
1T, it 100, 000 3k | 100000 Mi¥&75 | 2000 m® biogas / day in | Engineering Ltd | OK
VU4 B summer TR RRAE | R
THEAH

HZ4HRK PR, 2000 57
Vi
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Muyuan Since 2007 30,000 150,000 7400 m® Muyuan ADB province
Henan operation f-pigs wastewater + (3300+3300+800) Infra- WATE
TA] B R over3years | manure manure EGSB+IC (for liquid phase) | structure
W13 2007 “EJT Bk, 7400 m’ Construction | OK
HATHE URIsAT, 30060 S 150000 i35y (3300+3300+8001 Department | FI&
it 3 4 " EGSB+IC (ALHUBIARS | Husidksk T
4%) 1500-2000 m’ biogas | &
/ day £}K ;"< 1500-
2000 m*
Suichuan 10,000 f- 50,000 300 m® X 2 UASB (for Shenzen Long | ADB province
Jiangxi pigs wastewater (20 | liquid phase) TaiJi Env. Ltd | WATAH 1Y
TLVE2E )1 manure kg flush water/ | Only one AD operating WHIBEZIE | Depends on
RITRE W, pig/day, 70% 300m’ X2 UASB (KbFE | THEA T PIU
10000 3L & | waste water is AR5 OK - DEMO
ik treated) I —ANB 4T project (5)
50000 I & 7K YT PIU,
(BESRAERER [Eh=8 R
i 2 PEK 20 Hs
AT, 70%H Ak
BLIID)
Jian Huahai Since 2008, 3,000 f- 15,000t 400 m’ UASB (for liquid Local ADB province
Jiangxi Operation pigs wastewater phase) designer WATE
YLV 75 22 4g over 3 years | manure 15000 Hifi & 7K 400 37.J7 UASB (AbHWK operated
HHAR R 2008 iz | JEE, RER 43 ) under design
17, #d= | 3000 LF capacity
i JIE g% BRAEAC TR0
fie
OK
AR
Yuanshan Rabbit 2,000 Passive AD, 800 m3, 34 Chengdu Comparison
Sichuan manure KW engine (passive Biogas with AD
DL =g za M Fe technology), 80 m®biogas | Institute passive
LT /day in Summer, #t N K| BEGHETT | technology
SE, 600 m®, 34 T Xk R L2
KEHL GEETZ) , OK (6)
B BER A, 80m3 HE (6)
Bajie Food Since 2007, 10,000 f- 57,600 1500 m’ USR (for liquid BT ADB province
Ltd, Feicheng | Operation pigs wastewater phase) 800 m* biogas / [ 388 7K b WATHE
City, over 3 years | manure (16kg flush day HIRAF
Shandong 2007 4EIE | 3%, water/ pig/day, | 1500 m® USR (kb Hy 44
WAREICY, | 47, #BiL3 | 10000 k7 | 100% waste 4y 4 K5=< 800 37 | Jinan Shifang | OK
DEAS A1 B Jilakia water is treated) | Jy Yuantong Eib=3
IR 57,600 Ni k7K Wastewater
IR (CRESKHERER Treatment
i LYK 16 Ltd

N, 100%4
OS]
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Agri. Hi-tech Since 2008, 600 Dairy 20.7t manure 600 m’ CSTR with heating | Qingdao ADB province
Zone, Jinan Operation cow, 600 | and25m? system (for cow manure) | Tianren WATE U
City, over 2 years | LIy wastewater/day | 600 m3 CSTR 5 {#ili. (4t | Environment
Shandong 2008 Eiz 7,500t manure + | FEAREFS) al
iz Al 17, 2 9,000t Engineering
EE AR =S wastewater Co., Ltd.
Jo e B MR FiE 754 500-600 m® biogas / day | B RAFSA | OK
XA T 20.7 Wi, y5/K | BERFA/E 500-600 377 | HELEREAMR | FE
i 25 3L U5 K AT
FAHE AR
7500 Ii, y57K
9000 If;
Data Beilangzhong Pig manure 45,000 USR, HCF, 1,500 Already analyzed by BMBF project
availa | Beijing B m3 OV R R MY S 3 T A L 3
ble AbstdeEs TEIAFFH-IH AR 57 1 H TF
Hi | RO RN
AT
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Baseline Study Summary Project Sites

Project Name Feedstock t/y Technology Designer Comments,
I H AR R E Wi /4F LS Cawil Willingness
&V
1. Zhaozhou f-cattle 36,500 Horizontal CSPFR, | Hainan Huafu ADB province,
Zhuangda, HCPF PIU?
Heilongjiang OK
2. Tieling Hongfu Dairy cattle | 7,000 CSTR LN Beifang OK,
Liaoning 2. Project
possible
3. Sanyuan cattle 10,950 CSTR, HEEE Univ. of S&T.
Derenwu Beijing OK
4. Suichuan pigs 50,000 UASB, solids Shenzen Long ADB province
Jiangxi separated Taili Env. Ltd DEMO - OK
5. Yuanshan Rabbit 2,000 Passive AD, BIOMA owner, OK
Sichuan
6. Shunmu, Suining, | Pig 14,600 CSTR, Tianren Rural Energy
Sichuan office, OK
7. Wanbao f-pig 40,000 CSTR Huimin ADB province
Jiamusi,
Heilongjiang
8. Beixu f-pig 100,000 UASB Dacheng ADB province
Henan
9 Muyuan f-pig 150,000 EGSB +IC Muyuan ADB province
Henan
10 Bajie f-pig 57,600 USR Sifang ADB province
Shandong Yuantong
11 Jinan Dairy 7,500 CSTR Tianren ADB province
Shandong manure +
9,000
wastewater
Beilangzhong Pig 40,000 USR CAU/BMBF
GERMAN BGPs Pig, cattle, UNIV Bonn,
NARAWO DBFZ
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Map of Projects Sites
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Link:
http://maps.google.com/maps/ms?ie=UTF8&hI=de&vps=1&jsv=232a&oe=UTF8&msa=0&msid=1
07519998133318096673.0004856b4a1936e1d40ch

Green: All
Blue: Team Clemens

Red: Team Hafermann
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Warm Season (May-June)

Z

Date GTZ [ CHN Team
Mr. Cl Mr. Hafermann Team 1 UST Team 2 BIOMA Team3ZJU Team 4 CAU Team 5 NCEPU Team 6 ICEEE
16-May-2010
17-May-2010 Preparation at CAU Travel to Beijing Travel to Beijing Travel to Beijing
18-May-2010 Laboratory and on-site Training in Beijing
19-May-2010
20-May-2010| Travel to Heilongjiang 1 Travel to Henan 1 Travel to Henan 1 Travel home Travel home Travel to Heilongjiang 1
21-May-2010, ONSITE ONSITE
22-May-2010| ONSITE ONSITE
23-May-2010| Travel to Heilongjiang 2 Travel to Jiangxi 1 Travel to Heilongjiang 2 ONSITE
24-May-2010, ONSITE ONSITE ONSITE
25-May-2010| ONSITE ONSITE ONSITE
26-May-2010| Travel back Beijing Travel to Jiangxi 2 ONSITE ONSITE
27-May-2010 ONSITE ONSITE
28-May-2010| ONSITE ONSITE
29-May-2010) ONSITE Travel to Shandong 1 ONSITE
30-May-2010) ONSITE
31-May-2010) ONSITE
1-Jun-2010 Travel back
2-Jun-2010
3-Jun-2010
4-Jun-2010 Travel to Liaoning
5-Jun-2010 0 [ ]
6-Jun-2010 [ 0000000 | [ 000000 |
7-Jun-2010 [ | TraveltoSichwan | 00|
8-Jun-2010 I ]
9-Jun-2010 [ 000000 0
10-Jun-2010 [ | | TraveltoShandong2 |
11-Jun-2010 [ ]
12-Jun-2010 [ 000000 |
13-Jun-2010
14-Jun-2010
15-Jun-2010
16-Jun-2010 Travel back Travel back
17-Jun-2010
18-Jun-2010
19-Jun-2010 Travel back
20-Jun-2010
21-Jun-2010,
22-Jun-2010, Travel back
23-Jun-2010
24-Jun-2010
25-Jun-2010] Travel back
26-Jun-2010
27-Jun-2010
28-Jun-2010,
onsite days 10 32 26 17 29 28 27 29
trips 3 10 2 4 5 4 3 5




Cold Season (November)

Date

GTZ

CHN Team

Mr. Cheng

Mr. Qian Team 1UST

Team 2 BIOMA

Team 32U Team 4 CAU [ Teamsnceru | Team 6 ICEEE

2-Nov-2010|
3-Nov-2010
4-Nov-2010

6-Nov-2010
7-Nov-2010|

Travel to Heilongjiang 1 Travel to Henan 1 Travel to Henan 1

5-Nov-2010[ Travel to Heilongjiang 2 Travel to Jiangxi 1

Travel to Jiangxi 1

Travel to Jiangxi 2 Travel to Shandong 1 | Travel to Heilongjiang 1

Travel to Heilongjiang 2

8-Nov-2010]  Travel back Beijing
9-Nov-2010|
10-Nov-2010
11-Nov-2010
12-Nov-2010
13-Nov-2010
14-Nov-2010
15-Nov-2010 ]
16 Nov-2010 ]
17-Nov-2010 ]
18-Nov-2010 ]
19-Nov-2010 ]
20-Nov-2010 ]
21-Nov-2010 ]
22-Nov-2010 -
23-Nov-2010 ]
24-Nov-2010 ]
25-Nov-2010 ]
26-Nov-2010, Travel back Travel back Travel back Travel back
27-Nov-2010
28-Nov-2010
29-Nov-2010 Travel back Travel back
30-Nov-2010
onsite days 7 28 25 13 25 25 25 25
trips 3 10 2 2 3 3 3 3
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